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LETTERS

plified, of course, but there are far
ranging implications in this grant.
D. L. Townley, Controller
The W. & F. Manufacturing Co., Inc.
Buffalo, N. Y.
Very promising . . .

Computer Program Copyrights

Copyright protection is normally
given for creative writing. For ex
ample the output
a typewriter.
Isn’t this an instance
protecting
both the instructions for and the act
of producing on a typewriter? When
normal creative writing is protected,
others are not then denied the use
of the language because of the in
flexibility
our language.
Computer language, however, is
totally inflexible. If an application
program is copyrighted (see “Co
lumbia Law Student Wins First
Copyright on Computer Programs,”
MS May-June ’64, p.9), are not
others prohibited from undertaking
that application? Given similar
problems the input and output re
quirements of a computer are the
same. Computer language of neces
sity would be so similar as to con
stitute an infringement of copy
right. Users are thus denied the
use
a capability of their machine
which was put
by the manufac
ture—not the copyright holder.
My opening example is oversim

. . . Management Services appears
very promising indeed. The articles
are concrete, practical, and devoid
the usual broad generalities. I
hope you are able to maintain this
policy.
Edwin D. Wolf, Partner
Peat, Marwick, Mitchell & Co.
Atlanta, Georgia
...

Your magazine continues to be
a disappointment for the small prac
titioner and his small clients. I mean
truly small. Payrolls run from 1
50. Gross sales run from $50,000 to
$5,000,000. Admit it, for us the mag
azine is to date worthless, except for
one article, “The Psychology of Con
sulting.”
But we do need help, and you
could provide it with articles on:

1. Budget and controls for the small
small business . . . the small bus
company, with a fleet of five buses;
the small electrical shop, which
grosses $300,000 annually
2. Cost controls for the s.s.b.
3. How does the s.s.b. choose be
tween rental or lease of equipment?
4. A professional—doctor-lawyer-ac
countant—has more business than he
can handle. Problem . . . hire assist
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disappointment

ants, or raise the fees? How is the
decision made? What factors must
be considered? How have others
fared in this situation? Can the
decision be made mathematically,
without an IBM/360, @ $5 million
each?

We urgently need articles show
ing specific applications
the prin
ciples of planning, systems, and
controls, at the tiny-size level.
Can we expect such articles?
Albert J. Storich, CPA
Mansfield, Ohio
The letters column
this issue
carries a complaint from a CPA who
feels the material in this magazine
is a disappointment to the small
firm with small clients because he
does not find it immediately ap
plicable in his practice. Our corre
spondent is not alone in this feeling;
we have received a number of simi
lar letters.
But while many of the ideas and
techniques described in the articles
selected by the board
contrib
uting editors originated in large
companies or large firms, they are
rapidly being adapted for more
limited application. Accountants
with an eye toward the future,
whether in public practice or in in
dustry, will want to know about
these developments, even if they
cannot put many of them
use at
once.
Management Services was cho
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sen as the name of the magazine be
cause it has come to be a generic
term describing a wide variety of
activities, ideas and techniques for
helping business management to
make better informed and therefore
more profitable decisions. These ac
tivities range from preparation
simple budgets and cash-flow fore
casts to application of operations
research in multiplant operations.
A magazine designed for the be
ginner in this field would not be of
much value to the full-time special
ist—and vice versa. Those who try
to be all things to all men end by
being useful to none. This is espe
cially true of publishing.
Our hypothetical average reader
is one who is already generally
familiar with the basics of systems
design, business information, and
control techniques. He might even
be a highly qualified specialist in
one or more particular areas, but he
recognizes a need to keep abreast
of the many and varied develop
ments in this rapidly changing field
of professional service. We do not
think the size of his firm or com
pany, or the size of his clients (if
he is in public practice) has too
much significance, but our editorial
aim is directed toward those who
serve companies or clients able and
willing to make use of new manage
ment techniques and, when indi
cated, some of the newly available
equipment.
Moreover, while recognizing that
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the magazine may not be of interest
to all accountants
an immediate
aid in meeting day-to-day problems
in their present practices or posi
tions, we do believe that it is
practical value to every accountant
as preparation for the future. This
belief is re-enforced by a recent
speech by H. G. Trentin, partner in
charge of administrative services in
the New York office of Arthur An
dersen & Co. (See news story, p. 5
this issue.) Mr. Trentin’s predic
tion: that in another ten years every
CPA firm with ten staff members
will have at least one full-time com
puter specialist, as well as other
management services personnel,
and that every accountant, whether
or not he ever undertakes a man
agement services engagement him
self, will have to be computeroriented for the simple reason that
the financial officers of his client
companies will be so oriented.
That is the trend we are living
with. That is the reason, we believe,
that so many small CPA firms seem
entirely satisfied with the magazine.
The problems they face currently
may seem remote from the subjects
covered in the magazine. It is the
problems they will face immediately
if they suddenly get a large client,
and the problems they will be facing
with a majority of their clients in
the late sixties and early seventies
that they are preparing themselves
for.
Training as an auditor does not

automatically qualify someone as a
management services expert. It
gives certain advantages, but it is
not a simple passport to a relatively
new specialty. The man who is
going to specialize in management
services—and the man who must at
least be knowledgeable about it—
cannot learn a specified and limited
area of knowledge and then relax.
He must learn a certain field
knowledge first, and then continue
learning for the rest of his life. He
must learn from each engagement,
from books, from magazines, from
manufacturers’ seminars, from for
mal training programs, from any and
every source which is accurate and
reliable.
We think what these letters over
look is that this magazine is only
one of a battery of media through
which the AICPA seeks to inform all
who are interested in management
services of developments in this
wide-ranging new field. This range
of media includes professional de
velopment programs in management
services areas, the “Management
Controls and Information” section
in The Journal of Accountancy,
and books such
the recently
published Management Services
Handbook. What is offered is, in
effect, a broad-scale program.
This magazine is intended to be
one aspect of this far ranging pro
gram. It would never claim—and
could never attempt—to be the only
one.
The Editor
1 3
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Michael Schiff and Joseph Schirger • Incremental Analysis and Opportunity Costs.................p. 13
The incremental approach in cost reduction programs
is usually welcomed since it cannot affect gross reve
nues but should increase profits. However, statistical

analysis of the element of risk in these decisions is
needed for maximum utilization of resources—and maxi
mum profits.

Vincent A. Melore • Cutting Payroll Costs in Manufacturing Staffs

p. 18

A basic of any clerical cost reduction program is cut
ting the number of superfluous clerical workers and
the amount of unnecessary paperwork. The author de-

scribes some tried and true techniques to achieve both
goals in plant clerical departments. The methods can
be applied in any clerical area.

Robert D. Niemeyer • Inventory Control . . . .

p. 25

Readers will remember that in our first issue we said
we would from time to time run Orientation Articles—
reviews of fundamental subjects for the benefit of
those specialized in other areas but not expert in the

field discussed in the article. This Orientation Article
discusses formal methods of determining the inven
tory re-order point in terms of the “how much” and
“when” factors.

H. Bruce Joplin • An Internal Control Checklist for EDP
Nontechnical people concerned with internal control
have been worried by the effects of computer installa
......................................................................
tions on control methods. The measures differ from

..........................................................
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p. 32

the traditional ones, but they do
Here’s a frame
work of checkpoints which an auditor can use to de
termine how effective a control system is.
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William L. Ferrara • Breakeven for Individual Products, Plants, and Sales Territories........ p. 38
Breakeven analysis presents no great problem in terms
of cost-volume-profit relationships within a firm as a
whole. However, this article suggests that determina
tion of cost-volume-profit relationships for individual

products, plants, and sales territories is needed to give
meaningful figures for decision making about optimum
product mix. The author presents a method for gain
ing such data.

Thomas J. Kelly and John R. Nolan • The EDP Feasibility Study
In this Orientation Article, the authors review and
outline briefly the essential steps that must be taken

in determining whether or not an EDP installation is
appropriate for a given company.

Gerald G. Fisch • Organizational Change
Every company, as it evolves, faces the need for changes
in organization. These can be spasmodic and chaotic,
or they can be planned
an orderly, continuing ad
justment natural in a dynamic company. The author

48

55
demonstrates how both the new venture and the going
company may approach the problem to ensure that
necessary changes are made within the framework of
a plan consistent with company objectives.

DEPARTMENTS

About the authors

p. 4

People, events, techniques

p. 5

What people are writing about

62

Current books and magazine articles on subjects of interest to management and management consultants.
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Thomas J. Kelly is a managing
associate consultant for Arthur
Young & Company in New York
City. Mr. Kelly has been working
in the data processing field since
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tems analyst, programer, and data
processing department manager
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major companies
in the petroleum, insurance, and transportation in
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John R. Nolan, CPA, is a manag
ing associate for Arthur Young &
Company in New York City, where
he is responsible for planning and
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sponsibility for computer auditing
training programs for the firm.
Mr. Nolan is a member
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McGill University.
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people, events, techniques
Growth of Management Services Practice in CPA Firms
Demands New Breed of Accountant, Trentin Warns Meeting

By 1974, every CPA firm with
many as ten professional people on
its staff will have some management
services personnel and at least one
full-time computer specialist.
That was the forecast of H. G.
Trentin, partner in charge of ad
ministrative services in the New
York office of Arthur Andersen &
Co., at a recent general meeting on
automation held by the New York
State Society of CPAs.
In most CPA firms, Mr. Trentin
said, “the management services
practice is growing, and about 50
per cent of this practice is in the

See also the editorial on page 1,
for further comment on the trend
discussed by Mr. Trentin at the
New York State Society meeting.

area directly related to automa
tion.” Ten years from now, he pre
dicted, any firm of 25 professional
people should have at least one fulltime operations research specialist
in addition to computer and other
management services men.
“Just as industry has had to de
velop a new breed of financial of
ficer to keep pace with decisions

of modern business management,
the accounting profession must de
velop a new breed to serve clients,”
Mr. Trentin declared. This new
breed of financial officer is com
puter-oriented, and the successful
CPA must be too, he said.
Coping with automation requires
more than the mere addition of
specialists to the CPA firm’s staff,
Mr. Trentin noted. Automation also
will have “dramatic” effects in tax
and auditing areas, and accountants
in these fields should be trained
to use the power of the computer
to better advantage.
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mittee, in contrast, is not planning
New Studies of Automation Planned to Investigate
original research. It will simply try
to disseminate the results of a survey
Social Impact and Application to Decision Making
of what certain unions and the man
agement of some companies are
outside scholars, and seminar groups
Automation, with its great po
doing about automation to encour
in various parts of the university.
tential for both good and evil, is
age similar action by others.
The project will be administered by
replacing nuclear energy
a favor
a faculty committee headed by
ite topic for social research.
Dean George P. Baker of the Gradu
A few months ago the Diebold
Coverage Under Group
ate School of Business Administra
Group, Inc., launched a study
tion and including representatives
the developments to be expected in
Life, Health Insurance
from the arts and sciences, public
automation over the next ten years
administration, education, engineer
(see
March-April ’64, p.7). Now
Continues to Expand
ing, economics, and business facul
three other studies are planned.
ties. Emmanuel G. Mesthene, for
With the aid of a $5-million grant
Group life and health insurance
mer White House special assistant
from International Business Ma
are
widespread fringe benefits in
for science and technology and
chines Corporation, Harvard Uni
American
industry. Some 90% of
Rand Corporation economist, will
versity will conduct a broad tenfactory
and
clerical workers in pri
serve as executive director. An ad
year investigation of the social im
vate
urban
employment
are covered
visory committee from industry will
pact of technological change and
by
group
life
policies;
some
80% by
be appointed to help shape the
ways to cushion the shock. The
group hospitalization.
direction of the research and spread
President’s Advisory Committee on
Yet these are also the areas of
the findings.
Labor-Management Policy will is
personnel
insurance in which com
sue a handbook summarizing the
panies are most interested in ex
techniques that unions and compa
panding coverage. Such, at least, is
Proposed topics
nies have already worked out to ease
the implication of two recent
the effect of automation on workers.
A faculty subcommittee will meet
studies.
A Cornell University research team
biweekly throughout the summer to
Nearly a fifth of the 463 com
will undertake a two-year $94,100
set priorities for the studies. No
panies surveyed by the magazine
project, financed by the National
outline of specific research projects
Business Management adopted or
Science Foundation, to develop a
has yet been established, but sug
expanded group life coverage last
practical system for using computers
gested areas for research now num
year. More than 10 per cent added
in production decision making.
ber more than 30. Probable topics
or increased group health insur
include methods of forecasting tech
ance.
nological developments and new ad
The chief trend in group life in
Harvard-IBM
vances in automation, their impact
surance seems to be its extension
on labor and industrial structure,
The Harvard study, called the
to retired employees. Nearly 4 per
decision processes in industry and
University Program on Technology
cent of the companies surveyed by
government and accompanying
and Society, will seek to identify and
Business Management took this
changes in organizational structures,
analyze the effects of technological
step in 1963;
a result, nearly
changing
requirements and
change and automation on individ
half the publicly owned companies
educational policies, and mainte
uals, the economy, and government
in the sample and more than a
nance of a satisfactory U. S. inter
with the aim, according to IBM
fourth of the closely held ones in
national competitive position. Re
Chairman Thomas J. Watson, Jr.,
clude retirees in their group life
sults of the studies will be reported
of generating "the understanding
insurance plans.
as they develop.
This practice is even more com
and ideas our country needs to get
the full benefits of technology while
minimizing disruption and hard
ship.” Out of these studies, said
Harvard President Nathan M.
Pusey, “we hope to develop sug
gestions for anticipating and con
trolling change, and for adjusting
to its effects.”
The program actually will consist
of a group of research studies con
ducted by faculty members, doc
toral and postdoctoral students,

Cornell approach
Cornell’s project, headed by Rich
ard W. Conway, associate professor
of industrial engineering and admin
istration, will be aimed at formulat
ing general principles for what
might be called “computerizing mid
dle level production decision mak
ing,” chiefly scheduling and control.
The President’s Advisory Com
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mon among the nearly 1,000 com
panies—most of them relatively
large manufacturers—covered in a
National Industrial Conference
Board survey of retirement policies.
Nearly 80 per cent of these com
panies continue employee life in
surance after retirement. Most
them pay the whole premium, and
nearly all pay at least a part of it.
Almost invariably, however, the re
tiree’s coverage is less than the ac

8
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tive worker's (usually about half).
There also has been a trend
toward continuing group health in
surance after retirement, NICB re
ports. Nearly 60 per cent of the
companies in its sample with com
mercial health insurance policies do
so (Blue Cross-Blue Shield cover
age is usually automatically avail
able). Only about a third
the
benefits are entirely financed by the
company, however, and in nearly a
third of the companies the pen
sioner must pay the entire premium.
In most cases the benefits are re
duced.
Long-term disability pensions for
permanently disabled employees
are
becoming increasingly com
mon, NICB finds. Widespread be
Chairman Paul B. Wishart (left) and Electronic Data Processing Division Presi
fore the Depression, these plans
dent Walter W. Finke dedicate new Honeywell, Inc., Education and Computing
Center in New York. Burroughs Corporation also has just opened a midtown
went into decline in the 1930s and
Manhattan showroom and centralized its New York marketing and customer
1940s; now interest in them is re
training operations in a new 44-story office structure.
viving. Nearly 60 per cent of the
companies in the Conference Board

sample provide such benefits.
About a third of these plans set a
Honeywell Offers Computer Evaluation Service
minimum age requirement, most
To Get Salesman’s Foot in Customer’s Door
often 50, and a majority have a
service requirement, most com
monly 15 years.
Computers have been used for
analyze the system, prepare our own
commercial data processing for only
system design, and submit it to the
user within 30 days. Our proposal
ten years. Yet already there are so
will detail a Honeywell system de
many models on the market that
Computer Will Control
even computer consultants have a
signed for the job that is either
similar in cost and equipment size,
hard time keeping up with them.
16,000-Part Inventory
but with greater performance ca
Currently the general confusion is
pacity, or a system that is equal in
compounded by the sheer number
A computer system designed to
performance to the system being
brand-new systems that will be
control production planning, manu
available for delivery over the next
evaluated, but smaller and less
facturing, and inventory
16,000
costly, or both.”
couple of years, by the lack of de
individual items and parts used
Comparisons will be on the basis
tailed specifications for many of
the manufacture of steam genera
of standard benchmarks measuring
these systems, and by the lack
tors, steam cleaners, and engine and
performance, cost, software, and
direct comparability among various
availability, plus such important
chassis dynamometers will be in
manufacturers’ specifications.
stalled by the Clayton Manufactur
To counteract this—to its own
comparative aspects as systems sup
ing Company in El Monte, Cali
sales advantage—Honeywell, Inc.,
port and service. “We also recog
fornia.
nize,” said Mr. Smith, “that there
will invite prospective customers to
A Honeywell 200 computer will
may be some applications in which
submit descriptions
their data
processing
systems
—
installed,
on
or
we will not compare as favorably
be used to keep up with some 24,000
we would like. We will be honest
der, or under consideration—to
different combinations of compo
enough
admit it.”
Honeywell for its “evaluation.”
nents, subassemblies, and assemblies
The new marketing technique,
Here’s how Claude H. Smith, vice
of completed units. The computer
will maintain up-to-date records of
president—marketing of Honeywell’s
called “Operation Challenge,” was
electronic data processing division,
announced at the dedication
a
the current status
all projects,
new Honeywell Education and
will co-ordinate future completion
explains the new program:
dates with customer requirements,
“When the user sends us the de
Computing Center in midtown New
tails of his equipment configuration,
York. The center, to be equipped
and
will handle inventory rec
ords.
applications, and cost data, we will
with two Honeywell 200 computers,
Published by eGrove, 1964
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has classroom facilities, lecture
halls, and offices for the New York

marketing staff of the data process
ing division.
At the same time the company
announced another new computer
system; a series of new peripheral
units, including a card reader and
19 different communications units;
a doubling of the memory capacities
of the Honeywell 200 and 300 com
puters; and development of eight
“family interface” units that permit
interconnection of Honeywell pe
ripheral units with any of its cen
tral processing units. The new com
puter, the H-2200, is a moderate

cost, high-performance system with
approximately twice the processing
power of the H-200, which was in
troduced last year.
Honeywell will deliver more than
200 H-200s to customers this year.
As a result of the 200’s success,
Honeywell Chairman Paul B. Wish
art reported at the dedication, the
company hopes to be second in the
industry in deliveries next year. Mr.
Wishart said he thought that Honey
well would be in the black on com
puters for a few months of 1964
and that the data processing divi
sion should start contributing to
corporate earnings in 1965.

Inventory Controls Tightened in Many Companies,

But Mathematical Techniques Still Sparsely Used
Use of electronic computers is
making more use of standards
helping many companies to tighten
against which to measure inventory
their inventory controls, according to
status, for example, inventory turn
a survey of inventory management
over (the ratio of inventory invest
practices recently conducted by
ment to sales). And there is growing
the National Industrial Conference
interest in simple mathematical
Board.
techniques of inventory con
Most of the 184 companies whose
trol such
calculation
mini
inventory management practices
mum-maximum inventory balances
were surveyed by NICB have suc
(based on production requirements
ceeded in reducing their inventories
and procurement lead times), de
over the past five years without an
termination of reorder points (pre
noying their customers; in fact, in
determined inventory levels at
some cases their customer relations
which additional purchases or pro
have improved. They give much
duction should be scheduled), and
the credit for this performance to
calculation of economic order quan
computers; 117 of the 184 compa
tities (the number of units of a
nies are now employing electronic
product that should be manufac
equipment in inventory manage
tured or purchased at one time to
ment, and 23 others plan to do so
minimize the total cost involved).
in the near future.
None of these techniques is new.
Computers are not the only tools
The basic formulas for calculating
available for improving inventory
economic order quantities, for ex
control, of course, and both the
ample, are more than 50 years old.
users and nonusers of electronic
Yet there is abundant evidence that
equipment have taken other steps
there is plenty of scope for expand
as well. These include efforts to im
ing their use in American industry.
prove record keeping, inventory
That is made clear by a recent
analyses, and reports by establish
National Association of Accountants
ing perpetual inventory records, for
survey of inventory management
example, and attempts to refine
techniques. Among the 39 largesales forecasting, chiefly by more
and medium-sized manufacturers,
use of economic statistics and more
merchandisers, and government
frequent revisions of forecasts.
agencies studied by
only 13
The
companies
surveyed
are
are
calculating
economic
order
https://egrove.olemiss.edu/mgmtservices/vol1/iss3/12
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quantities (two of them only in
formally) and only ten are using
statistical concepts to set reorder
points (three with highly informal
systems).
Rule of thumb and intuition com
monly determine how much capital
a company invests in inventory and
how the inventory functions are
performed, the NAA report con
cludes. Decisions as to what and
how much to stock and when and
how much to purchase are likely to
be delegated to persons at the cler
ical level.
In part, the NAA study suggests,
this is because of the practical
problem of converting mathemati
cally based concepts into working
systems that can be operated rou
tinely by people who are not
particularly well versed in mathe
matics. For staple items, mathemat
ically determined decision rules can
often be set up in tabular form for
clerks’ use. With frequent changes
in demand and a large number of
inventory items, electronic data pro
cessing equipment may be required.
Only a handful of the companies
surveyed by NICB, however, are
using their computers to apply
mathematical and statistical tech
niques to problems of inventory
logistics.
petroleum refiner re
ported using linear programing to
optimize production, distribution,
and inventory costs. A machine
company is using simulation to test
inventory decisions in advance.

Electronic clerks
But these are the exceptions. In
inventory control, as in other ap
plications, most of the computer
users have their machines at work
on clerical functions—maintaining
and updating inventory records,
sorting and analyzing inventory
data, and preparing reports—rather
than on efforts to make inventory
management more scientific.
Some have extended their com
puter applications to such related
activities as production scheduling,
inventory costing, billing, prepara
tion of accounts receivable state
ments, and sales analysis. The re
sults: faster, more varied, more ac- 10
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curate data and in some cases
personnel savings.
Some of the companies surveyed
by NICB report spectacular savings
from their inventory control im
provements. An electric equipment
supplier has cut the cash tied up in
inventory by $2 million. A textile
company has reduced average in
ventory by about 40% and the fre
quency of missed shipping dates by
50%; in one division annual inven
tory turnover has increased from
4.1 to 7.6 times. An industrial ma
chinery company has reduced the
number of items in inventory 25%,
Burroughs Corporation claims that its new B370 proof-transit computer has 30
cut raw material inventory more
cent more capacity than any other system for processing bank documents.
than $600,000 in one year, reduced
stock-outs from 5% to 1½% of items
on hand, reduced the proportion of
Burroughs Introduces Bigger
Computer
obsolete or slow-moving inventory
from 33% to 10%, and reduced stock
As Magnetic Ink Coding Wins More Acceptance
per handling personnel from one for
each $50,000 of shipments to one
The American Bankers Associa
efficiency in MICR document han
for each $90,000.
tion’s magnetic ink character recog
dling.
nition program, to promote the na
At the same time that the spread
Persistent problems
of MICR is making demand deposit
tionwide use of standard check
Many problems still remain,
automation practical, other trends
identification code symbols, is com
 the
companies complain. Some are ex
in banking are making automation
ing of age. More than 90 per cent
ternal and probably will never be
more desirable for the industry,
of all items flowing through the
solved completely: sudden shifts in
according to Burroughs President
country’s banks are now MICRdemand, particularly because of
Ray R. Eppert. As corporations
encoded, compared to only 38 per
rapid technological changes that
move funds out of checking ac
cent three years ago.
lead to product obsolescence; un
counts into interest - bearing ac
As a result, according to Bur
reliability of deliveries by suppliers,
counts, the rate of growth
de
roughs Corporation, the use of
resulting from labor disputes, for
mand deposits is slowing. Thus,
large-scale electronic equipment for
example; and the growing tendency
Mr. Eppert declares, “It is becom
proof and transit operations is be
of buying companies in all indus
ing more necessary for bank man
coming widely economical, at least
tries to make suppliers carry their
agement to know its day-to-day
for large banks. Burroughs has just
inventories.
brought out a new system for de
costs.”
Other problems are largely in
mand deposit accounting, the B370,
ternal and presumably soluble
which is similar to but has about
through further improvement of
twice the capacity of its two-yearManagement Services
control systems. Many of the com
old B270 series.
Reference Handbook
panies surveyed by NICB still find
The new computer, its manufac
that they lack adequate information
turer claims, has the greatest docu
Published by AICPA
on inventory balances, current mar
ment throughput offered in the
high-speed transit
30 per cent
ket demand, and product produc
A new management services
more capacity in handling bank
tion status, the result, they say,
handbook, designed as a guide for
poor communication among engi
documents than any other system.
accountants and consultants in the
neering, marketing, and production
It has a document-handling speed
practice
management services,
of 1,560 checks per minute, a 16planning departments. They still
has been published by the Ameri
have trouble with poor records, de
pocket sorter-reader, and an 18-tape
ficient reporting systems, and unre
lister. Multiprocessing capabilities
can Institute of Certified Public
liable sales forecasts. One automo
permit the B370 to handle both
Accountants.
tive parts manufacturer still has
proof-transit and another unrelated
The 418-page volume, entitled
trouble getting accurate physical
job such as postal money order card
Management Services Handbook:
inventories.
processing without loss of speed or
The Accountant’s Contribution to
Published by eGrove, 1964
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Planning, Systems, and Controls,
management controls and consult
have such translators. Bell System
contains contributions by 42 au
ing on financial planning, inventory
teletype central offices, for example,
thors. The contents include material
and production control, systems
will have automatic translators to
drawn from otherwise unavailable
convert from ASCII to the existing
and procedures analysis, systems
sources, for example, unpublished
mechanization,
cost
reduction,
of
five-level
code.

reports of AICPA committees, as
At the same New York meeting
fice management, and operations
well as articles reprinted from such
at which the data transmission code
research. Among the specific topics
sources as Management Services,
was proposed, an ISO technical
covered are budgeting, financing,
The Journal of
ccountancy,
committee approved draft propos
statistical inventory control, clerical
AICPA bulletins, and publications
for standards on optical and
work measurement, mechanical
of accounting firms and state CPA
magnetic ink character recognition.
and electronic data processing sys
societies.
ISO’s proposal in the field of op
tems, responsibility reporting,
tical
character recognition covers a
The book discusses eight major
ecutive selection and placement,
types of management services en
numeric
set, three abstract symbols,
office work measurement, and site
and
a
control
mark. It defines four
selection.
gagement: the general review of
standard sizes in standard shapes
to allow optical reading of imprints
from credit cards, typewriters, cash
Code for Information Interchange Among Machines registers, and electronic printers.
Worldwide adoption of the pro
Drafted by International Organization for Standards posal would mean that a credit card
or invoice produced in one country
could be read by equipment any
Last year the American Stan
sible symbols. However, a fourwhere in the world.
dards Association adopted a new
level numeric code and a six-level
ISO’s magnetic ink character
national standard communications
alphanumeric code can be pulled
recognition
proposal specifies stan
code for data transmission. Now
out of it, and it can be expanded
dard
and
shapes for numbers
the International Organization for
to an eight-level superset.
and
special
symbols
used widely
Standards has drafted a proposal
The ISO code includes recom
in
check
processing.
Two
different
for a similar international code for
mendations for both six-bit and
type
fonts,
identified
as
E13B
and
information interchange among
seven-character sets. It is compat
CMC
7,
are
proposed.
The
resolu
computers, business machines and
ible with ASCII; the chief differ
tion notes that the two are “of
communications equipment. If
ence is that some code positions
equal status and are not to be con
adopted and implemented by man
have been left unassigned to meet
sidered
as alternatives.”
ufacturers, this code will enable
the needs of individual countries
Subcommittees
also are working
business machines and computers
(for such characters as accents,
on
standards
for
information pro
all over the world to “talk” to each
umlauts, and tildes, for example).
cessing
flow
chart
symbols and for
other in a common language.
Both ASA and ISO have drafted
numerical
control
of
machine tools.
The need for a new standard
proposals for methods of imple

code stemmed both from the pro
liferation of machine codes used
for various computers, input/output devices, and storage devices—
requiring translation before data
can be transmitted between pieces
of equipment—and from the in
adequacies of existing codes. For
example, the five-bit Baudot code
used for telegraph and teletype
transmission permits use of only 60
symbols, even with the addition of
shift commands, and the six-bit
binary coded decimal interchange
code employed on many computers
offers a maximum of 64 characters.
The ASA code, known as the
American Standard Code for In
formation Interchange (ASCII,
pronounced asky), is a seven-bit
or seven-level code with 128 pos-

menting their codes in perforated
paper tape. Still to be worked out
are standards for magnetic tape
and punched cards.
The new standards are expected,
if adopted, to have a major impact
on the future design of equipment.
IBM’s forthcoming System/360, for
example, was designed for the
eight-bit version of ASCII.
The codes would not, however,
make existing equipment obsolete.
A user of some other code would
have to have a translator for com
munication with other machines,
but now he would need only one—
for translation into ASCII. With
that, his equipment would be able
to talk to any other machine simi
larly equipped. Most communica
tions systems presumably would

10
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Lower Processing Costs

Forecast

Computers

Become More Efficient
Computer costs per unit
com
putation will decrease substantially
in the next year or so, Charles W.
Adams, president, Adams Associ
ates, predicted at a recent Ameri
can Management Association brief
ing session.
The saving will come not in
lower rentals but in increased
throughput for the same rental. As
a result, Mr. Adams said, process
ing costs will come down “spec
tacularly.”
12

: Management Services, Vol. 1, No. 3, July-August 1964 [whole issue]
by 1970 (see MS, May-June ’64,
Similar speedups are difficult to
p. 40) is debatable “only as to tim
attain in computer input and out
ing. With the economies of time
put because, particularly in input
sharing and large-scale filing, com
systems, human beings are the
puter systems inevitably will evolve
limiting factor. Mr. Adams sug
in a real time direction.”
gested four basic ways to reduce
input cost: (1) automation of data
gathering; (2) systemation (mak
ing data gathering more efficient);
NCR, Burroughs Offer
(3) co-operation between com
New Programing Aids
panies or between company and
customer, and (4) delegation
the input function to a supplier,
A new automatic computer pro
customer, or another department.
gram
generator, allegedly the first
A new all-purpose communications
Many of these categories overlap—
for
general
purpose computer pro
keyboard developed by Interna
for example, attaching to magazine
graming,
has
been developed by
tional Business Machines Corpora
tion can be used to transmit any
renewal notices a machine-sensitive
National Cash Register Company.
type of fact to a distant computer.
form that the subscriber can return.
The new system is known as
On the keyboard of a conventional
Much so-called automation of
BEST (Business Electronic Systems
data transmission terminal each
data input consists simply of shift
Technique). Essentially, it is a set
key represents a specific letter,
ing the key punch operator’s work
of precoded instructions for common
number, or symbol. On the IBM
1092 terminal, interchangeable
to someone else, for example, by
programing problems. A large num
plastic overlays can be used to
having a meter reader fill out a
ber
data processing problems
make an individual key represent
mark-sensed card. This may or may
were studied, the repetitions were
detailed facts such as
type
not save money; if the other em
abstracted from them, and these
color of an inventory item, the
ployee is a high-priced production
repetitions were coded into machine
body style of an automobile, or
worker, it is likely to raise costs
the name of a city or state. No
language.
special computer knowledge is
the end. True automation, for ex
Programing with BEST works
needed to operate the low-cost
ample, use of a sensing device in
this way:
($35 to $40 a month)
the meter itself to be read by tele
A conventional flow chart of the
phone, has more cost-cutting po
total system is prepared. BEST
tential; such devices, said Mr.
intercompany co-operation. Banks
functions (including such steps as
Adams, are too expensive now, but
now are reducing the number
collate, rearrange, accumulate, and
“they will come.”
payroll checks used by simply de
on line print) are used to provide a
Integrated data processing, limit
ducting a payment from the em
logic flow chart for each processing
ing manual entry of data to a single
ployer’s account and adding it to
run. Then a preprinted parameter
step by preparing tape or card
sheet is filled out and punched tape
the employee’s. This technique
copies as a by-product, is the best
could be carried further by inter
or cards produced from it.
known example of systemation. But
bank co-operation. Already, Mr.
The new system provides a quick,
much of the “hoopla over IDP
economical method of programing
Adams said, “Forces are at work
seems to have died down,” Mr.
for NCR computers or for convert
that will eliminate checks as checks
Adams reported, “maybe because
ing programs written for competing
have almost eliminated money.”
the inherent disadvantages are
equipment. Using BEST, one NCR
Every company’s raw data comes
greater than the advantages. Paper
315 user was able to write three
from some part of the society, Mr.
tape is messy to handle, and
programs in a half day each; another
Adams noted. “In the final dream
punched cards are expensive.”
completed eleven programs in five
stage, with all this monitored
Other systemation techniques in
by intercommunication computers,
days.
clude exception reporting (enter
Burroughs Corporation
has
there will be no manual input at
ing as data only what didn’t hap
developed a new programing sys
all.”
pen) and teaching routines
the
tem, a streamlined version of
New output devices, such as cath
equipment, e.g., programing a tele
COBOL (Common Business Ori
ode ray display for direct viewing
phone with frequently called num
ented
Language) designed for the
and voice answering equipment,
bers and abbreviating code num
magnetic
tape configuration com
have the appeal of speed and in
bers for frequently used inventory
puters in the Burroughs B200 series
telligibility. They are useful only in
items. The latter technique, Mr.
but also compatible with other
on line-real time systems for man
Adams advised, should be much
COBOL processors. It is, Burroughs
machine communication. However,
more widely used than it is.
claims, the most powerful yet de
in Mr. Adams’ opinion, consultant
Mr. Adams saw the greatest po
signed for computers
the moder
Bichard Sprague’s prediction that
tential for input cost reduction
ate price range.
all computer systems will be OLRT
Published by eGrove, 1964
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Jersey Standard Financial Analyst Works Out
Solve Time-Discounting Problems

Quick Way

Use
time-discounting tech
niques for analysis of investment
projects is becoming increasingly
common, particularly larger com
panies.
Most theoreticians consider dis
counted cash flow, for example, a
more accurate measure of rate of re
turn on investment than payback
time or average return because it
makes allowance for the lower value
of future, as compared to immedi
ate, income. But the calculations are
time-consuming and their prepara
tion requires skill and experience,
even with present-value or discount
tables. Although standard computer
programs are available, the process
of sending a problem
the ma
chine and getting the answer back
can cancel out the time saving.
Book of templates

Now a device
solve present
value, discounting, and discounted
cash-flow problems without compu
tation or tables has been developed
by the treasurer’s department
Standard Oil Company (New Jer
sey). The device consists of a book
of plastic templates that work rather
like a slide rule to provide quick
graphic solutions.
The templates consist
heavy
gauge sheets of clear plastic on
which discount tables have been
printed as scales along 21 slots rep
resenting 0 through 20 years. Each
template represents a different dis
count rate.
With the templates a problem can
be solved
about half the time it
would take with printed tables and
a desk calculator, both of which be
come unnecessary when the tem
plates are used. No mathematical
calculations are required. Clerical
and other nonprofessional employ
ees can use the templates after less
than an hour’s training.
One of the chief advantages of
the templates, according
Jersey
Standard, is the ease with which

they can be used to handle variable
cash Hows and complex cash-How
patterns (including those with sev
eral reversals of How). They can
also be used for direct construction
of present-value vs. discount rate
graphs, a useful
in capital bud
geting.
The device was invented by Ralph
L. Brown, Jr., a 34-year-old financial
analyst
the company’s treasurer’s
department. It was promptly adopt
ed by Jersey Standard, which now
has about 500 sets of templates in
use, and is being marketed com
mercially. A patent on the under
lying principles has been applied
for.
28 templates are being
sold for $18.50 each by The St. John
Associates, Inc., 75 West 45th Street,
New York, N. Y., which has been
licensed by Jersey Standard for their
manufacture and marketing. The
templates in each set represent dis
count rates
1% through 20%, 22%,
24%, 26%, 28%, 30%, 35%, 40%, and
50%. They can be used without any
other equipment except pencil and
paper to determine the discounted
cash-flow return of any
pattern lasting up to 20 years and
to measure the present value of the
cash flows at any of the specified
discount rates.
Applications

Jersey Standard’s economists and
financial analysts think that the tem
plates will be useful to consultants
and to financial and economic an
alysts, capital budget analysts, tax
analysts, and controllers and ac
countants in banks, insurance com
panies, brokerage houses, and com
panies in any industry that want to
use discounted cash-flow analysis in
evaluating investment or budget
projects. The device is
expected
be used by professors and stu
dents in colleges and business
schools that
courses in finance
and investment analysis.
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Discounted cash-flow templates, a
new slide rule-like device, make it
possible to solve present-value, dis
counting, and discounted cash-flow
problems without computation or use
of tables. They are demonstrated
by the inventor, Ralph L.
Brown, Jr., Standard Oil Company
(New Jersey) financial analyst.

Computer Training Tried
For Unskilled Workers
Thirty-six unskilled men and
women are getting computer train
ing in Washington, D. C., joint busi
ness-government experiment.
The members of the group are
receiving daily training over an
eight-month period in electronic ac
counting machine operation, com
puter operation, and computer pro
graming from Datatrol Corporation,
a small electronic data processing
concern. But Datatrol doesn’t have
to pay them salaries; 19 of them are
receiving support allowances from
the government under the Man
power Act. The government also is
paying for their attendance at daily
adult education classes in English
and mathematics given by the Dis
trict of Columbia school system.
All but two of the participants
are unemployed; all but four are
men. Twenty
the thirty-six are
Negroes. The group includes a for
mer meat-cutter, a former janitor, a
former truck driver, and a former
wrestler. Only half have had any
college training; 11 are not even
high school graduates.

14
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Businessmen may be reluctant to offer goods at re
duced prices even if incremental revenues exceed in
cremental costs. However, they are usually more than
willing to follow
incremental approach
cost
reduction programs. But even here there are risks—

INCREMENTAL ANALYSIS
AND OPPORTUNITY COSTS
Michael Schiff and Joseph Schirger
New York University

of cost analysis
The cost analyst is often disturbed
abounds with illustrations at
when management rejects this ap
testing to the validity
the incre proach. In fact, he believes that the
mental approach in decision mak
business executive does not under
of
ing. A frequently used illustration
stand the concept. The analyst also
is that of a company operating be
fails to understand the executive’s
low capacity and faced with the
frequent observation that if the in
choice between acceptance and re
cremental analysis is adopted, the
jection of an order to sell an incre
resulting decisions extended over
mental quantity of goods at a re
time could drive the business “into
the ground.” The little story told by
duced price. Following a disclaimer
to any effect on current or future
a business executive on “An Ap
proach to Winter Bear Hunting”
sales or negative reactions in the
market place, the solution offered
may better illustrate his attitude.
The first step requires digging a
suggests a matching of incremental
small hole in a frozen lake. Next
costs (usually but not always re
one sharpens both edges of a knife
stricted to variable costs) with in
razor keen, inserts it into the hole
cremental revenue and a recom
with the point up, and waits until
mendation for acceptance if incre
it is frozen into place. Then the
mental revenue exceeds incremental
hunter pricks his finger on the top
cost.
of the knife, permitting some blood
to
drip on the knife. The hunter
The authors are indebted to Dr. Gerald
Glasser for his assistance.
now leaves the scene. Pretty soon
he literature

the bear, attracted by the scent
human blood, approaches the knife
and proceeds to lick the blood. In
so doing, he cuts his tongue and
thus begins the slow process of
bleeding to death.
We suggest that the business
executive understands the incre
mental approach quite well but
cannot accept the oversimplified
assumptions regarding the impact
on current and future prices and
markets. The risk involved and the
opportunity costs associated with
the risk are not quantified in the
incremental approach, and in the
absence of such quantification the
decision maker adopts the full cost
approach since he believes that this
approach will minimize risk. Essen
tially then, the typical incremental
analysis is incomplete because of a
failure to incorporate a measure of
risk and is, therefore, frequently re
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jected in decisions of the type de
scribed.
By contrast, at least in the au
thors’ experience, the business exec
utive is inclined to accept the incre
mental approach in the typical cost
reduction type of decision. Here
incremental costs for alternatives
are compared under the reasonable
assumption that gross revenues will
not be affected and any cost savings
will be reflected increased profits.
However, although they may be
of a different order, elements risk
occur in these latter types of deci
sion. Failure to consider these ele
ments could well result in decisions
that will not achieve maximum uti
lization of resources and associated
profits. Attempts to treat risk by the
injection of average estimates of one
or more future occurrences are in
adequate because they ignore the
statistical nature of the elements of
risk.
This paper attempts to illustrate
the importance of explicitly recog
nizing the statistical elements pres
ent when an incremental analysis
is applied to a series of make-orbuy decisions in a maintenance de
partment. Specifically, the example
illustrates how the resources of a
maintenance department can be
misallocated in the long run if the
usual incremental analysis is applied
to a series of decisions that deal
with the problem of whether the
company’s maintenance department
should perform other work during
periods of unscheduled time or
whether the company should con
tract the project work to outside
contractors.

Statement of problem
The maintenance department
Company
employs a relatively
fixed labor force of 75 men. Manage
ment established the 75-man force
through trial and error, and it is
satisfied that the department is ade
quate for the needs
the plant.
However, because of the varying
demands of breakdown work there
are frequent periods when the time
of all 75 men cannot be scheduled.
The practice is not to lay off these

skilled craftsmen; rather, it is for
the foremen to assign them to small
jobs that are, for the most part, of
the “make work” variety or
low
productivity.
Within the past year, the com
pany attempted to improve the uti
lization of unscheduled time in the
maintenance department through
the establishment of a backlog of
nonemergency jobs. Each of the
jobs selected would make a contri
bution to fixed cost and profit in
contrast to the “make work” which
is readily justified by maintenance
people but difficult to evaluate ob
jectively. The jobs were assigned to
unscheduled time in order of de
scending contribution to fixed cost
and profit.
There was little doubt that the
system reduced the amount of time
assigned to nonproductive work, but
a review of the work performed in
the electrical shop cast some doubt
as to the adequacy of the analysis
employed by the company.
For example, during the period of
June 1 - July 15 three electricians
were assigned to the Warehouse
Construction Project. The decision
to assign the three men to the proj
ect was based on the data and anal
ysis in Exhibit 1, page 15.
The analysis of the problem con
sisted of selecting the alternate that
produced the highest contribution
to fixed cost and profit. Contribution
is simply the difference between the
bid of an outside contractor and the
raw material cost, the latter being
the incremental cost. Labor is con
sidered a fixed cost in this case since
the size of the labor force is to re
main unchanged.
Inspection of the work available
during the period June 1 - July 15
reveals that under the usual incre
mental analysis furnished, the Ware
house Construction Project would
be scheduled for the 840 man-hours
of unscheduled time for the June 1July 15 period. The contribution of
the Warehouse Construction Project
is $400 greater than the contribution
of the combination of Jobs 2 and 3.
This analysis implicitly assumes
that there is no alternate utilization
of the unscheduled 840 man-hours,
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and it does not recognize alternate
utilization (i.e., other than the in
cremental project work)
the 840
man-hours because it assumes with
certainty that the 840 hours will
remain unscheduled. Thus, the op
portunity costs associated with al
ternate utilization of the time are
ignored, and the time is assigned a
zero cost. However, the assumption
is not always valid. Therefore, the
possibility of utilizing the unsched
uled time should be examined be
fore the assumption is accepted.

The statistical analysis
The statistical analysis explicitly
recognizes the risk present in a
problem by developing the average
or expected contribution that un
scheduled time can make to fixed
costs and profit. To calculate the
expected contribution, it is neces
sary to determine the expected
hours to be spent on emergency
work over the period and to multi
ply these hours by the estimated
contribution per hour of the emer
gency work. The estimates required
in the calculations are obtained
from operating and cost data that
have been grouped into the follow
ing frequency distributions: (1) ar
rival of emergency breakdown
work, (2) contribution of break
down work to fixed costs and profits
(cost of the work if performed by
an outside contractor less the costs
that would be avoided if the job
were not performed by the depart
ment), and (3) time spent on indi
vidual emergency jobs. If data are
not available, it is necessary to esti
mate the distributions from knowl
edge of emergency breakdown
work.
Assume that the following data
have been supplied:

1. Repair time consumed on past
emergency breakdowns. An analysis
of job cards revealed that the dis
tribution of time spent on emer
gency breakdowns could be closely
approximated by a normal curve
with a mean of 50 man-hours and
a standard deviation
two man
hours. Because the standard devia
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tion was only two man-hours, the
EXHIBIT I
variation in the time spent on emer
WORK ASSIGNMENT ANALYSIS
gency breakdowns was ignored in
Work Schedule for June 1 - July 15
the analysis. Of course if the varia
tion in time spent on jobs is signifi
Scheduled Work (Preventative Maintenance and Routine)
7.5 men
Trouble Call*
4.0
cant, it would have to be incorpo
Unscheduled (equivalent to 840 man-hours)
3.5
rated into the analysis by working
Total Accounted For
15.0 men
with the distribution of time spent
Planned Labor Force over the June 1-July
period
15.0 men**
on the breakdowns in addition to
the distribution of arrivals break
*Trouble Call work is breakdown and set-up work that requires less than two man
hours. Craftsmen assigned to this work patrol specific work areas.
downs.
**The electrical department has maintained a staff of 15 men for the past year, and
2. Arrival of breakdowns. Anal
the budget for the current year has provided for the
15-man crew.
ysis revealed that the distribution
the arrival breakdowns was close
Incremental Work Available During the
1 - July
Period
ly approximated by a Poisson dis
Estimated
Contribution
Estimated
Raw
tribution with m =
where t is
to Profit
Material
Man-Hours
measured in weeks. [A Poisson dis
& Fixed Cost
Bid
Required
Cost
Job
tribution is a measure of the prob
(1) Warehouse Construction
ability of an occurrence in a unit
$11,200
$5,000
Project
$16,200
700
3,920
240
2,000
5,920
(2) Overhaul Switch Gear
of space or time.]
(3) Remodel & Rewire
3. Incremental contribution of
6,880
360
3,000
Production Area A
9,880
past emergency work. A study of
past breakdowns revealed that the
incremental contribution of individ
example can be justified since the
tion Area A, and leave 480 man
ual jobs was closely approximated
probability of finding a breakdown
hours
residual unscheduled time
by a normal curve with a mean
job that would consume the frac
for emergency breakdowns.
$20/man-hour.1
tions dropped is small enough to be
5. Assign 600 man-hours to the
neglected.]2
Switch Gear and Production Area A
Examination of the unscheduled
Once the expected number of
projects, and leave 240 man-hours
time available and the list of incre
emergency jobs that can be handled
of residual unscheduled time for
mental work available for the period
by each of the alternates has been
emergency breakdown work.
reveals that there are five alternate
determined, it is possible to assign
uses of the idle time:
the Poisson probabilities that these
With the above information, it is
jobs will arrive in the time that the
possible to determine the expected
1. Reserve the entire 840 man
alternate provides for emergency
return from the emergency work
hours for assignment to emergency
work. The product of the prob
that can be handled with each
breakdown work.
ability of arrival of the number of
the alternates. The expected return
2. Assign 700 man-hours to the
on emergency work is added to the
jobs provided by each of the alter
Warehouse Construction Project,
contribution of the incremental work
nates and the expected hours re
and leave 140 man-hours of residual
that has been assigned to each of
quired to complete the emergency
unscheduled time free for assign
the alternates to determine the ex
jobs (50 hours per job) is, by defi
ment to emergency breakdowns.
pected contribution to fixed costs
nition, the expected hours to be
3. Assign 240 man-hours to Over
and profits of the alternate.
spent on emergency work of the
haul of Switch Gear and leave 600
To compute the expected contri
alternate. The expected hours to be
man-hours of residual unscheduled
bution of emergency work, it is
spent on emergency work are multi
time available for emergency break
necessary first to determine the
plied by the average hourly contri
downs.
number of emergency jobs that can
bution of emergency work ($20 per
4. Assign 360 man-hours to Re
be handled in the residual unsched
man-hour) to determine the ex
modeling and Rewiring of Produculed time that is available with each
pected contribution
unscheduled
of the alternates. These jobs are
time of the alternate. These calcu
determined by dividing the residual
lations are carried out in Exhibit 2,
1It is assumed that the variation of the
time by the average time consumed
page
16.
incremental contribution of past emer
on an emergency breakdown (50
Similar computations for the regency work is insignificant in this prob
hours). In this case, the number of
lem. Again, if the variation is significant
it would have to be incorporated into
jobs that can be handled by each
the analysis by working with the distri
2The largest fraction dropped is 0.8 in
of the alternates has been defined
Alternates 1, 2, and 5. However,
all
bution of the incremental contribution as
in whole number values by dropping
well as the distribution of arrivals of
practical purposes, the probability of
the fractions in the quotients.
breakdowns, and in some cases with the
finding a breakdown job that will
[Dropping the fractions in the

distribution
of time spent on
40 hours or less is zero.
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EXHIBIT 2
COMPUTATION OF EXPECTED CONTRIBUTION FROM EMERGENCY BREAKDOWN
AND INCREMENTAL PROJECT WORK OF THE ALTERNATES

Alternate 1:
Residual Unscheduled Time = 840 man-hours

Expected number of emergency jobs that can be handled in
840 man-hours = 840/50 = 16
Expected Hours of Emergency Work With 840 Man-Hours of Residual Time:

r
(# of Breakdown Jobs)
0
1
2
3
4
5

8
9
10 or more

P o (r)

Expected
Hours to
Complete
r Jobs

.091
.218
.261
.209
.125
.060
.024
.009
.002
.001
0

0
50
100
150
200
250
300
350
400
450
500

X

Expected
Hours on
r Emergency
Jobs

=

0
10.9
26.1
31.4
25.0
15.0
7.2
3.2
.8
.4
0

Total Expected Hours on
Emergency Work =

120.0 man-hours

Expected Contribution to Fixed Costs & Profit:
Expected Contribution of Breakdown Work:
120 Man-Hours X $20/Man-Hour =

$2,400

Expected Contribution of Incremental Project Work =

Total Expected Contribution

.

0

$2,400

.

Alternate 2:
Residual

Unscheduled Time = 840 — 700 = 140 man-hours.

Expected number of emergency jobs that can be handled in
140 man-hours = 2
Expected Hours on Emergency Work With 120 Man-Hours of Residual Time:

r
(# of Breakdown Jobs)
0
1
or more

PPo (r)

Expected
Hours to
Complete
r Jobs

.091
.218
.691

0
50
100

X

Expected
Hours on
r Emergency
Jobs

=

0
10.9
69.1

Total Expected Hours on
Emergency Work =

80.0 man-hours

Expected Contribution to Fixed Costs & Profits:

Expected Contribution of Breakdown Work:
80.0 Man-Hours X $20/Man-Hour =

$ 1,600

Expected Contribution of Incremental Project Work =

Total Expected Contribution

maining alternates would reveal the
results shown in Exhibit 3. Table 1
compares the results for all alter
nates.
In essence, the statistical analysis
centers on the assignment
a re
alistic opportunity cost to the resid
ual unscheduled time. The expected
contribution of residual time repre
sents the net savings over fixed
costs that the company can expect
to realize from emergency break



.

down work in the long run if the
same causal system operates and if
the analysis and decision rule is
applied to the problem of allocating
unscheduled time to incremental
work projects. In the long run the
correct amount of unscheduled time
is allocated to both the incremental
work and to free time since the al
ternates with the highest total con
tributions from both elements are
chosen.

https://egrove.olemiss.edu/mgmtservices/vol1/iss3/12
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.

11,200

$12,800

The typical incremental cost
analysis does not afford long-run
protection against the misallocation
of the department’s resources, be
cause it fails to recognize the con
tribution of residual time but as
sumes with certainty that no
breakdown work will arrive (see
Work Schedule in Exhibit 1, page
15). Hence, rational protection
against the long-run misallocation
of resources can only be obtained
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through the statistical recognition
of the contribution that residual
time can make to the department
by enabling it
service emergency
breakdowns
they occur.

EXHIBIT 3
TOTAL EXPECTED CONTRIBUTIONS

Alternate 3:

Expected Contribution of Breakdown Work

$2,400

Expected Contribution of Project Work

3,920
$6,320

Total

Schedule based on averages

It is important to note that the
statistical analysis of the previous
section did not schedule emergency
work on the basis of the average
hours that would be spent on emer
gency work over the six-week peri
od. Because
the variability in the
distribution of arrivals of breakdown
jobs, the use of the average number
arrivals over the six-week period
would lead to an incorrect decision
—the decision to schedule the Ware
house Construction Project.
If the average number of arrivals
had been used as a decision pa
rameter, the Warehouse Construc
tion Project would have been se
lected on the basis
the analysis
in Exhibit 4.
If it is correct to accept the aver
age number of hours to be spent on
emergency work and to schedule on
the basis of the average, then it
would be correct to assign the 720
hours of unscheduled time to the
Warehouse Construction Project
since (1) the contribution of emer
gency work to fixed costs and profit
would no longer be pertinent to the
evaluation the contribution of un
scheduled time, and (2) the Ware
house Construction Project would
make the highest contribution
or any combination of the remain
ing incremental projects.
However, as the statistical anal
ysis of the previous section has
shown, the assignment
unsched
uled time to the Warehouse Con
struction Project would be incor
rect since the total contribution from
the project and the 140 hours of
residual time would be lower than
the total contribution of Alternate 5.
The scheduling technique based on
averages will not produce the cor
rect decision in this problem be
cause there is too much variability
in the arrival distribution. Because
of this variability, the estimates
based on the average number of
Published by eGrove, 1964

Alternate 4:

Expected Contribution of Breakdown Work

$2,400

Expected Contribution of Project Work

6,880

$9,280

Total

Alternate 5:
Expected Contribution of Breakdown Work

$ 2,252

Expected Contribution of Project Work

10,800
$13,052

Total

Summary of Results:
Total Expected Contribution

Alternate

1

$ 2,400

2

4

12,800
6,320
9,280

5

13,052*

3

*Decision Rule: Select the alternate with the highest Total
Expected Contribution.

TABLE I
COMPARISON OF RESULTS

Expected Total Contribution
Traditional
Analysis

Alternate
1

Statistical

Analysis

$ 2,400

Not Considered
$11,200*

2
3
4

3,920
6,880

5

10,800

12,800
6,320

9,280
13,052*

*Action recommended by analysis

EXHIBIT 4
ANALYSIS BASED ON AVERAGE ARRIVALS
Average number of emergency jobs to arrive in the six-week period:

m = .4t = 4 x 6 = 2.4 jobs
Average number of hours to be spent on emergency work over the six-week period:
2.4 jobs x 50 man-hours/job = 120 hours
Schedule with the Provision for the Average Hours to be Spent on Emergency Work:

Scheduled

7.5 men

Trouble Call

4.0

Emergency Breakdowns

0.5

Unscheduled

3.0

Total Men Scheduled

arrivals are not precise enough for
use as a decision parameter in the
problem. Hence, in the maintenance
problem and in many other prob
lems where the variability is signifi

15.0

cant the analysis cannot always rely
on average values but must take
into account the variability of the
data by working from the distribu
tion.
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Plant clerical departments almost invariably are
less tightly organized than
production line.
Here are some
to eliminate unnecessary jobs
in material and production control departments—

CUTTING PAYROLL COSTS

IN MANUFACTURING STAFFS
by Vincent A. Melore
Arthur Andersen & Co.

industry has been re
ment in mechanized equipment in
markably successful in increas
the plant as compared to the office.
ing the productivity of
produc Even more important, however, in
tion workers. From 1947 1962 fac
our experience, is lack of concen
tory and agricultural employment
trated attention to clerical cost con
declined by more than 8 per cent
trol.
The indifference even extends to
despite a tremendous increase in
output.
such production-related clerical ac
tivities
material and production
The productivity record in the of
control. Typically, in our production
fice is much less spectacular. During
the same period in which blue-collar
control engagements we have found
such departments to be overstaffed
employment was declining, white
by anywhere from 10 to 40 per
collar employment increased by 50
cent.
per cent.
Potential personnel reductions of
In part,
course, this discrep
ten can be spotted in a short initial
ancy is the result of heavier invest
https://egrove.olemiss.edu/mgmtservices/vol1/iss3/12

A

18


merican





survey. They nearly always follow a
thorough systems overhaul. This
article reviews some of the basic
techniques that can be used in both
types of study to eliminate overstaffing in material and production
control office operations.

Initial Survey

Both outside consultants and staff
systems analysts usually precede a
full-scale methods study by a pre
liminary survey to decide whether
such a study is actually needed.

20
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Random observations of the number of employees who are idle whenever
the analyst comes into the room give a clue to possible staff reductions.

In the time allowed for the initial
survey it is seldom possible to identi
fy specific individuals whose work is
unnecessary or substandard. Usual
ly, however, it is possible to estimate
the potential for personnel reduction
with sufficient accuracy to indicate
whether further investigation is jus
tified. Basic techniques include ratio
delay observations, examination
daily backlogs, a search for over
specialization, evaluation
super
visory controls, determination of
work volumes, and observation of
work flow.
Ratio Delay. One method is usually
referred to by the professional as
the ratio delay observation method.
Ratio delay observations can be
somewhat complicated, and the re
sults are often controversial. For
estimating purposes, however, a
simplified version of this technique
can be quite useful.
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On successive days during the
survey you might make several ran
dom observations
the production
control office operations. If you ob
serve that there are quite a few per
sons unoccupied each time you walk
into the room, you can make a note
of the number. From these observa
tions you can approximate roughly
what the personnel reduction might
be if the employees were to work
or most of the time they were on the
job.
This technique can give you an
idea of the kind of reduction that
would be possible without any sys
tems changes. By testing this quan
tity against the other observations
that you make during the survey,
you should be able to arrive at a
workable estimate
the attainable
saving.
Daily Backlogs. Often you find a

clerical operation that has no back

log remaining at the end of any day,
even though work load inputs are
unequal from day to day. The ob
vious conclusion is that staffing is for
the peak load and that on nonpeak
days the department is overstaffed.
Many clerical departments, par
ticularly those handling sales order
inputs, pride themselves on the
ability to have all orders cleared by
quitting time. This is fine if the same
amount of work comes in every day
and if it comes in early enough to
keep people busy the first thing in
the morning.
All too often, however, you will
find that on one day of the week
the department gets two or three or
even four times as much work as on
the average day. Frequently, closer
analysis will reveal that it isn’t really
necessary to clean up all of each
day’s work on the day it comes in. If
work is accomplished sequentially,
the delays are not cumulative; thus,
19 21
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A department with unequal daily work inputs that never has a backlog
at the end of the day is probably overstaffed for average work loads.

the delay on any given order is
usually not so great or so serious as
one might be led to conclude ini
tially. Indeed, in most instances, the
complete elimination of backlogs is
just not practical. Overstaffing costs
money.
Therefore, there is great cost re
duction potential in staffing for the
average daily work load. By analysis
of the past output performance on
peak load days, it is possible to es
tablish achievable standards. If you
divide the recomputed average daily
load by the standard developed, you
can quickly determine the potential
payroll reduction.

Overspecial
ization, a major source of overstaff
ing, can usually be observed easily.
In a storeroom, for example, you
may find that one man is assigned
certain geographic areas and only
does work involving those areas. In
the production control office you
may find one man who specializes in
one product and another man who
specializes in a different product.
Closer examination will normally
show that there are occasions when
Overspecialization.

the time of these persons is not
completely utilized.
In a clerical operation such spe
cialization is rarely justifiable, and
it is almost invariably overdone.
Elimination of specialization by
functional assignment of duties fre
quently provides an opportunity
for payroll reduction.
Supervisory Controls. Since overstaffing is usually the result of su
pervisory negligence, it is possible
to get an indication of its existence
by questioning first-line supervisors
about the methods used for work
assignment, work volumes, and the
performance of their people. When
a supervisor is questioned about vol
umes, his reply is frequently vague
or even a frank, "Gosh, how should
I know?” Such ignorance is a clear
sign that he is not exercising ade
quate control over his operation.
Sometimes a supervisor replies
with a definite statement of volume.
He may say, “We do 500 postings a
day,” or “We get 600 of this docu

ment every day.” It is unwise
ac
cept such statements
factual.
Usually the actual volume can be
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determined by independent analysis
of logs or other available source
data for comparison with the super
visor’s figure. Often such analysis
reveals that actual work loads are
very different from the stated ones.
Our experience indicates that ac
tual work volumes are sometimes
about one-quarter or one-third of
the supervisor’s initial estimates.
Such comparisons can give you a
measure of the supervisor’s control.
If the discrepancies are pointed out
to him, they may soften his opposi
tion to a proposed payroll reduction.
Another quick way to gauge su
pervisory effectiveness and person
nel control is to ask the supervisor
whether he needs more people.
There is nothing to be gained by
asking him if he could manage with
fewer people because the answer is
always no. When asked if he needs
more people, a weak supervisor will
invariably answer in the affirmative.
Seldom, however, can he substan
tiate the need. At best, his answer
is likely to be a vague, “Well, I just
know I need more.”
We put these questions to a su
pervisor at a client company recent
ly. The supervisor knew he needed
more people because the employees
were working on Saturdays. Asked
how he knew they were busy, he
said, “Look, if they have work in
front of them, they’re busy.” He
didn’t know how much work they
did in a day. He didn’t know wheth
er one person was doing more work
22
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than another. But he did know they
were busy. The plain fact was that
he didn’t know much about his op
eration.
 re
When this conversation was
viewed with the supervisor at the
next higher level, he decided to let
two people go immediately and to
discontinue overtime. The effect on
output was not great enough to be
noticed. The department kept right
on going with no decline in accom
plishment. The only adverse reac
tion came from the higher-level su
pervisor, who was disturbed be
cause he hadn’t let four people go.
This technique is not recommended
as a general method of personnel
reduction. Nevertheless, it illustrates
the point that when a supervisor is
unable to justify what he has, what
he needs, or what he doesn’t need in
personnel, it is a safe bet that he
has too many workers.
Volume Determination.
When work volume figures are not
Work

readily available, it is frequently
possible to obtain some information
from logs maintained in remote lo
cations. For example, purchasing
logs in the purchasing departments
or records in the receiving depart
ments can provide data on store
room volumes.
For a quick review, posting vol
umes to active ledger cards can be
estimated roughly by selecting a
random group of cards and counting
the number of transactions posted
to this group of cards over a spe
cified period of time. Extending the
results by the ratio of the sample
to the total number of cards in the
active file provides an estimate of
the daily transactions. If the review
is to last longer than three days, the
clerks can be asked to keep score
on what they are doing (number of
postings, machine setups, etc.)
throughout the period.
Work Flow. Another technique is
to observe the paper flow or work
flow to see whether work is assigned
by a supervisor or whether it flows
directly to the various stations
without going through a supervisor’s
hands. If work is not funneled
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of

through a supervisor or other re
sponsible individual, it is highly
probable that the clerical workers
are pacing themselves. In this case
it is difficult for anyone to know how
much work they have or how rapid
they are performing it.

Systems Redesign

Most of the
reduction tech
niques already discussed are appli
cable to any clerical function, what
ever the department involved.
Others flow directly out of improved
systems. There are a number of such
techniques specifically applicable to
material and production control ac
tivities that usually result in payroll
reduction as well as in more effective
production control.
Cumulative Inventory Ledgers.

Cumulative inventory ledgers are an
excellent work reduction device. If
you compare individual postings on
a cumulative record with the num
ber of postings required by the in
ventory ledger, you will often find
that you can reduce the clerical
posting work load by 15 to 30 per
cent. The actual figure, of course,
depends on the quality of the exist

ing records. In our experience, this
quality is often extremely
Many persons seem to go out of
their way to make their inventory
records unnecessarily complicated.
This is usually a result
the ten
dency to consider the inventory rec
ord an historical record. Many em
ployees misunderstand or confuse,
the real inventory control purpose
the record.
Sometimes you will find that the
posting clerk has been allowed to
develop his own records and his
own posting techniques. Most
them lack the knowledge or experi
ence to do this effectively. By com
paring the number of calculations
and postings that a series of different
transactions requires on the present
record with the number of transac
tions that would be required if these
same transactions were recorded on
a cumulative-type record, you can
quickly estimate the possible per
centage reduction in work load and
the accompanying potential for pay
roll reduction.
Traveling Requisitions. Traveling
requisitions or traveling order cards
provide a means of reducing clerical
efforts through elimination of more
complicated written order requisi-

Controls can be checked by learning whether work is funneled through
the supervisor or whether it flows directly to the various work stations.
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Logs provide fertile ground for cost reduction.

tions and the like. Even if a travel
ing order record already exists, it is
sometimes possible to reduce cleri
cal effort still further because the
procedures may not have been re
designed so as to take full advantage
of the traveling order’s potential.
For example, you may find employ
ees transcribing information con
tained in the traveler onto other
documents as it is routed through
the department.
Inventory Stratification. Use of in
ventory stratification, in which sepa
rate procedures are used to control
high-value and low-value items
(sometimes called A-B-C control),
can save both clerical and manage
ment time. Once inventory ordering
policies have been determined
through the use of the A-B-C tech
nique, it is possible not only to elim
inate records for low-value or Class
C items but also to reduce the re

view and judgmental determination
of order quantities for medium
value or Class B items.
Many organizations have planners
or inventory controllers who set the
quantity to be ordered every time
the supply of a particular part falls
to its reorder point. The inventory
record posting clerk removes the
record and forwards it to the plan
ner, who then reviews the usage and
determines what the order quantity
should be.
The time required for such re
views can be reduced substantially.
The order quantities for lower value
items, once established, can be al
lowed to remain in force for a pro
longed period, with review perhaps
annually or semi-annually—certainly
less frequently than every time an
order is placed. Very expensive
Class A items should be reviewed
by supervisors or other responsible
individuals each time an order is

placed. But such items are few in
number, and the work load should
not be large.
Evaluation of Logs and Registers.
Logs or registers should be exam
ined carefully. Often much of the in
formation maintained is not needed;
frequently the log itself is unneces
sary. You may find that in order

to maintain the log properly an
elaborate reporting system has been
established that may in itself intro
duce delays into the over-all process
ing.
In any production control analy
sis, logs provide a fertile ground for
improvement and cost reduction.
They should be studied both in the
light of the need for them and with
a view to the additional work they
create.
Unnecessary Filing. Most people
tend to keep unnecessary files. Often

Alibi files, kept in anticipation of situations that may never occur, should
never have to exist in a tightly controlled, well-supervised organization.
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the sole purpose of a file is self
protection. People want to be able
to prove, if a question arises, that
they took the required action
if

the action was wrong, that they were
not responsible for the error. Thou
sands of documents are filed in an
ticipation of situations that may
never occur. Such “alibi files”
should not have to exist in a wellsupervised organization. Employees
should not have to maintain files to
substantiate their performance or to
protect themselves against unjust
blame for occasional errors.
Filing related to completed pur
chase orders is invariably overdone.
Such files typically can be found
nearly everywhere in an organiza
tion. For example, at a minimum,
in the typical manufacturing organ
ization you will usually find a com
pleted purchase order file in the
receiving department, in produc
tion control, in purchasing, and in
the accounts payable department.
The one in the receiving depart
ment is probably the least neces
sary one, yet it is usually the most
difficult one to eliminate. For some
unknown reason people always
want the receiving department file.
The usual justification for such a
file is that it is needed to verify
receipt when a vendor claims de
livery and has not been paid. Anal
of the production control in
ventory records can usually provide
verification of the receipt of such
material. If a receipt can not be veri
fied by the purchasing or accounts
receivable file, the chances are that
the delivery bypassed the receiv
ing department and hence that the
information isn’t there either. If
possible, no more than two files
should be kept for completed pur
chase orders.
One-Time Inventory Ledgers. In
job order shops inventory ledgers
are often maintained for all items.
However, many items are used in

Published by eGrove, 1964

frequently or just once or are never
stocked. Inventory records for these
items can be eliminated. Follow-up
can be accomplished by other
means. In this way we were re
cently able to reduce one organiza
tion’s posting volume by approxi
mately 80 per cent.
When such records are elimi
nated, it is necessary to build into
the system some means for main
taining or analyzing usage data so
that if usage of a particular item
increases, management can con
sider stocking the item and main
taining normal records. At one
company we were able to provide
this information by saving the vari
able ditto masters used for job
ordering. At another company we
retained the punched cards that
were used to report completion of
production orders so that usage
ists could be prepared from them
periodically for analysis.
Duplicate Inventory Ledgers. In
some organizations you will find
inventory records in the production
control department and identical
or nearly identical records in the
storeroom. Frequently the sole jus
tification for the duplication is that
the storeroom personnel don’t be
lieve the records in the production
control department and the people
in production control won’t re
ly on the ones in the storeroom.
Elimination of the file not used for
ordering is usually a sound step.
Locator Files. The storeroom offers
other possibilities for work load or
payroll reduction. For example, a
properly designed locating system
can frequently pay big dividends.
Many manufacturing organiza
tions, if they have location systems,
tend to favor permanent locations.
When a part comes into the store
room, it is always directed to the
same location, and the locator file,
if one is maintained, will always

show that location. However, com
panies that manufacture complex
assemblies often “kit” or gather their
assembly parts some weeks before
the scheduled assembly date. Since
the parts are usually ordered for
delivery in accordance with the
original schedules, many of these
parts are not only not in the store
room but are not supposed to be
there. As a result, the storeroom
workers spend a great deal of time
physically searching the storeroom
for parts that are not there and are
not supposed to be there.
Much of this wasted search time
can be eliminated by introducing
a location procedure that requires
a dead or empty location to be in
dicated by removal of the locator
card from the active file and its
placement in an inactive file. This
locator file can be reviewed before
the storeroom is searched.
Data Processing. Most systems
men are alert to the possibility that
introduction of punched card or
other mechanical equipment can
reduce clerical work loads. It is also
important to look for improper use
of existing equipment. Lack of con
trol of data processing equipment
frequently leads to its misuse. For
example, manufacturing personnel
removed from the realities of the
data processing world have a ten
dency to utilize punched card
equipment for its printing output
only.
As a rule of thumb, any punched
card application that does not make
more than one use of the original
input data is probably not justified.
Normally the job can be done more
effectively manually, or the me
chanical procedure can be revised
so that additional information is
provided or other source data are
used.
Consolidation of Functions. The
possibility of consolidating func
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tions should always be considered
in designing a new production con
trol system. If persons in different
departments are performing simi
lar functions, it is often possible
to achieve substantial reduction
through reorganization and reloca
tion. Recently, for example, by con
solidating two similar groups that
were doing identical work we were
able to reduce the personnel re
quired by nearly 50 per cent.

Achieving Reductions

Spotting the opportunities for
personnel reduction is, of course,
only the first step. Effecting the re
ductions can be quite another mat
ter.
Improvement of supervisory con
trols is probably the most effective
way of insuring that cost savings
are actually achieved. One quick
and relatively simple technique for
sharpening supervisory control is
known as short interval scheduling.

Short Interval Scheduling. Brief
ly, short interval scheduling of cler
ical operations consists of directing
all work through a supervisor or
other selected individual who
batches or groups the work into
short, measurable time increments.
Usually a group or batch represents
an hour’s work.
The determination of what con
stitutes an hour’s work for a clerical
operation need not be very scien
tific to produce results. Analysis of

Batching work in hourly increments
permits tight control over backlogs.

past performance on good days
may provide a basis, but a rough
estimate by the supervisor or the
analyst is usually satisfactory
a
starting point. The estimate can be
used to establish the batches to be
used initially. By observing the
times actually required to run these
batches under close supervision, it
is possible to arrive at a reasonably
good standard.
By assigning the work in hourly
increments the supervisor can ob
serve performance and keep control
of his backlogs with little effort.
When he distributes the work, he
notes the time and thus knows
when the employees are available
for assignment of another batch. If
an employee has not completed his
initial assignment on time, the su
pervisor can investigate and take
action immediately.
The supervisor is the key indi
vidual in short interval scheduling.
He can, and should, both assign
and control the work. Usually he
can be convinced of the desirability
of the system if the analyst points
out to him that it will enable him
to justify increases in personnel or
overtime when they are required.
Normally it is possible to install
batch-type supervisory controls or
short interval scheduling at the be
ginning of a study before systems
changes are made. The deficiency
of this approach is that these con
trols provide no improvement other
than to make people work harder.
Employee reaction may be quite
negative.
It is usually wiser, therefore, to
wait to impose such controls until
actual systems changes are made.

https://egrove.olemiss.edu/mgmtservices/vol1/iss3/12
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The controls and the new system
can be introduced simultaneously
to provide maximum utilization of
personnel. Normally personnel re
ductions that can be attributed to
a systems change are more easily
accepted even though the remain
ing employees may have to work
harder.
Timing. When a change that per
mits personnel reduction is made,
the employees who are no longer
needed should be released from
the payroll immediately. This pol
icy should be followed even if it
results initially in work overloads
that require overtime.
Recently we redesigned the pro
duction control paper flow for a
manufacturer, installing several su
pervisory control and batch control
points in the flow. The release of
eleven employees was scheduled
for the date of the systems change.
The company, however, did not fol
low the timetable and retained the
eleven employees for an additional
week.
That week almost destroyed the
new system. During that period the
employees to be released spent
most of their time complaining to
the others, and the resulting unrest
almost nullified the effectiveness of
the systems improvements.
Personnel reductions, once de
cided upon, should be made
promptly. If unneeded employees
are allowed to remain to carry out
special projects or perform fill-in
work during the systems conver
sion, the likelihood of achieving the
maximum personnel reduction is
reduced substantially.
Systems changes are often pain
ful. Usually there are bugs to be
worked out in the new system.
Often the new controls highlight
problems that existed previously
but were not recognized. Employ
ees who have been accustomed to
a slow work pace inevitably find it
difficult to adjust to a faster one.
If the systems analyst can show
tangible cost savings through per
sonnel reduction, management’s ac
ceptance of these growing pains
may come more readily.
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An Orientation Article—

INVENTORY
CONTROL
Its basic objective is to establish and maintain ade
quate stocks at minimum cost. This article summar
some of the major techniques that can
used,
including economic order quantity, A-B-C classifica
tion, and
application of control limits.
by Robert D. Niemeyer
Haskins & Sells

control is concerned
with establishing and maintain
ing desired inventory levels. In
keeping with this concept, the in
ventory control techniques that will
be discussed are directed toward

unit control of inventory rather than
the closely related function of ac
counting for inventory dollars.
Broadly stated, the basic objective
of inventory control is to establish
and maintain an adequate inventory
level at a minimum inventory cost.
Achievement of this objective re
quires solution to two basic prob
lems:
nventory

I

Determination of desired inven
tory levels, weighing inventory costs
against such inventory benefits as:
• Improved customer service that
may result in increased sales
• Smoother production operations
yielding lower production costs
Minimization of total inventory
costs for a given inventory level, giv

ing consideration to the interaction
between:

• Acquisition costs
• Holding costs

An approach to the solution
these basic inventory control prob
lems will be discussed in the follow
ing sequence;
• Methods of control
• Inventory costs
• Determination of expected inven
tory usage
• Other refinements
There are two primary factors
that must be considered in the con
trol of inventories:

• How much of an item is replen
ished at a time
• When the item is replenished
These two factors control inven
tory levels, and through these fac
tors, total inventory costs can be
minimized for any given inventory
level.

When: Charts 1 and 2 demonstrate
that “how much” is a definite factor
in determining inventory levels.
Now consider the “when” factor. On
these charts, the “when” factor was
controlled so that a replenishment
was received when the on-hand bal
ance reached zero. However, some
25
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How Much: In discussing this fac
tor, we should first look at the basic
saw-tooth inventory pattern to visu
alize the effect of replenishment
quantities on inventory levels. This
basic pattern is depicted in Charts
1 and 2 (page 27).
In these charts we have assumed
that the “when” factor is controlled
so that a replenishment is received
when on-hand balance has reached
zero. From Chart 1 we can also
easily see that the average inventory
is 100 and that this amount is also
equal to one-half of the replenish
ment quantity. If we increase the
order quantity to 300 units, we in
crease the average inventory to 150
units as shown on Chart 2.



be
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quency with which an item must
replenishment lead time is normally
(see Chart 5, page 29). In this illus
be
reordered. Therefore, the replen
involved and this factor must be
tration, we have assumed a desirable
ishment
quantity also affects order
known in solving the “when” prob
safety stock of 100 units and have
or
acquisition
costs, and economic
lem. Assuming a lead time of one
accordingly increased the reorder
order
quantity
formulas consider
month, we find that on our first
point from 100 to 200 units. Under
both
holding
and
acquisition cost
chart the items must be ordered at
these conditions the average inven
factors
in
arriving
at
the best bal
the end of the first month so that re
tory becomes 200 units. It can also
anced
or
least-cost
order
quantity.
plenishment will arrive when onbe seen that this average inventory
This relationship between the two
hand balance reaches zero. This or
is composed of two elements:
individual cost lines and the total
der point could also be expressed in
• One-half of replenishment quan
cost line is shown graphically on
terms of on-hand balance as 100
tity
Chart 6 (page 30). It can be seen
units, this quantity representing ex
• Safety stock
that the minimum total cost occurs
pected usage during the lead-time
at the same order quantity at which
We have now determined a for
period. So we see that lead time and
the two individual lines meet. A
mula for development of average in
expected usage are both required
basic economic order quantity for
ventory under an order-point sys
for determining a reorder point ex
mula can be developed from the
tem:
pressed in terms of on-hand balance.
relationships as charted.
However, we have not yet consid
Average inventory = (1/2 order quantity)
ered just how the “when” factor in
+ (safety stock)
Let—
fluences inventory levels. When we
Q = Economic order quantity
dollars
do this, we find that the basic saw
A = Annual usage in dollars
This same formula holds approxi
tooth pattern with usage and other
C = Cost of an order in dollars
mately true under our practical in
= Inventory carrying cost,
a decimal
variations would appear
shown
ventory problem previously charted.
Then—
on Charts and 4 (page 28).
CA
Safety stock tends to be on the aver
In Chart 3 the basic inventory
order cost lino =
, and
age a constant amount, while work
Q
pattern is disrupted by two factors
ing stocks are composed of replen
IQ
found in practical inventory situa
The carrying cost line =
ishment quantities, the average of
tions:
which is approximately one-half of
When these two are equated we have
• Usage variations
the established replenishment quan
CA
IQ
tity.
• Lead-time variations
Q
2
Before discussing these principles
AND
As this chart indicates, these fac
of basic inventory control further,
2 CA
tors cause stock-outs when inven
Q =
let us summarize the points that
tories are controlled under the
I
have been covered:
premise that a replenishment will
be received when on-hand balance
• Replenishment quantity directly
By additional mathematics we
reaches zero.
affects average inventory levels.
can also express order quantity in
To provide for these inherent
• When to replenish stock can be
units as follows:
variations, an additional amount of
expressed in terms of on-hand
Q (units) =
2 x C x (annual usage units)
stock must be carried. This addi
units as reorder point.
tional quantity or safety stock thus
• Reorder point = expected usage
1 x (unit cost)
makes our practical inventory chart
during the lead-time period plus
For example, if we assume that we
appear as it does in Chart 4.
safety stock.
annually use 100 units of an item
This protection is built into our
• Average inventory = (½ replen
that
costs $4.00 a unit and that we
inventory balance by the “when”
ishment quantity) + (safety
have
an order cost of $10.00 and an
factor. Under an order-point system
stock).
inventory
carrying cost of 20 per
the protection is primarily needed
These basic rules lead normally
cent, our formula becomes:
during the replenishment (leadthen to the question of determin
time) period and is obtained by
ing replenishment and safety-stock
Units to Order =
2 x 10 x 100
adding the protection required to
quantities since these two factors
= 50
the reorder point expressed in terms
.20 x 4
determine average inventory levels.
of on-hand balance. The formula
for the reorder point then becomes:
Replenishment Quantities: Since
Determination of the inventory car
replenishment
(
order
)
quantities
rying
and order or acquisition costs
R.O.P. = (Expected usage during the leadaffect average inventory levels, they
required for application of this basic
time period) + (safety stock)
affect the costs associated with
formula will be covered in a later
This action can probably best be
having inventory (holding or carry
portion of this discussion.
shown with these new factors super
ing costs). The size of replenish
This basic formula, developed in
imposed on our first basic chart
ment quantity
affects the fre
the early part of this century, is in
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Saw-Tooth Inventory Pattern
day’s problems of inventory control.
There are, however, several points
Usage 100/month
that should be made regarding use
Replenishment Qty. 200
of this formula.
As we shall discuss a little later,
some the costs required for appli
cation of the formula are somewhat
difficult to determine precisely. It
should be remembered, however,
that all factors influencing the
answer are under a square-root sign,
which allows some latitude in the
determination of these costs and acts
as a sort
“forgiveness factor.” In
addition, while carrying or acquisi
Chart I
tion costs may be approximated and
the resulting equating of the two not
completely precise, the answer
should be considerably better than
Usage 100/month
an out and out guess or an intuitive
Replenishment Qty. 300
approach.
Another limiting factor possibly
to be found the use the formula
is that when constant carrying and
acquisition costs are used across a
wide range of inventory items, the
answers become somewhat imprac
tical at the extreme ends
the
range. That is, use of the formula
may indicate that an unworkably
large amount should be ordered for
a low-cost item, or that too frequent
orders should be placed for a highcost item. These difficulties can be
Chart 2
overcome by actually recognizing
These charts illustrate the effect of replenishment quantities on inventory levels.
the variations in costs for various
Stock is replenished in quantities of 200 (Chart I) and 300 (Chart 2).
types
items
in a more practi
cal way, by limiting the answers at
each end of the range.
not completely precise at the
directly with the additional cost in
It can also be pointed out that
tremes of each range, this method
curred because
the larger size of
this basic EOQ formula does not
is preferable to more arbitrary de
the order, and an intelligent deci
consider all variables in the prob
termination of order quantities. An
sion can be made accordingly.
lem, an obvious example being that
other method of applying the formu
Another factor that must be con
quantity discounts are notexdirectly
la is through the use of a nomo
sidered in using the formula is that
recognized. If quantity discounts are
graph. An EOQ nomograph is a
the computation for each order is
a significant factor, the difficulty
sort of poor man’s slide rule and
somewhat complicated. Probably
may be overcome by a simple one
one
the reasons for the consider
utilizes three equidistant parallel
time computation that can be used
lines with logarithmic scales. The
ably extended use of this formula in
in determining alternate order quan
simplest form uses one column for
recent years is the availability of
tities from those developed by the
monthly usage in units, the middle
electronic data processing equip
formula.
ment. Such equipment has made it
scale for order quantity, and the
This is done by calculating the
relatively easy to compute EOQ
other scale for unit cost. By connect
additional cost incurred for vari
ing the appropriate monthly usage
amounts at the time of each reorder.
ous increased order quantities and
There are, however, other methods
with the proper unit cost, the line
charting these with order quantities
of applying this basic formula. One
crosses the middle scale at the
down the side, unit cost across the
practical way is to develop a table
economic order quantity. Once a
top, and additional cost in the ap
of EOQ amounts based on various
propriate
Thus the saving by
nomograph has been prepared, it
ranges of annual dollar usage. While
quantity discount can be compared
can be published in various forPublished by eGrove, 1964
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Practical Inventory Pattern

Without Safety Stock



Chart 3

With Safety Stock

Chart 4
Variations in usage and lead time may cause stock-outs (Chart 3) unless
a higher inventory level is maintained (Chart 4) to provide safety stock.

There is probably no widely ac
cepted formula for safety-stock com
putations as there is for determin
economic order quantities. Most
approaches do, however, attempt
Safety-Stock Quantities: It has been
demonstrated that safety-stock quan
to provide safety stock that will
cover reasonable maximum usage
tities directly affect average inven
during the lead-time period. Let’s
tory holdings. It would then follow
take a look at some of the ways this
that safety-stock levels directly
somewhat arbitrary amount may be
affect inventory holding or carrying
determined.
costs. Since safety stock is carried
One method is tied in with several
to provide protection against stock
other
inventory refinements, which
outs, the determination of safetywill
be
discussed later. The key
stock quantities requires the bal
ancing of holding costs against out
point
this method is a definition
of the maximum amount
usage
age costs (as differentiated from
EOQ considerations where we were
fluctuations (expressed as a percent
balancing holding costs against ac
age ) for which protection would be
quisition costs). As we shall discuss
provided. Items for which usage
further under the cost portion this
fluctuations are greater than or
presentation, the cost of an outage
equal to the maximum considered
is somewhat difficult, if not impos
are given maximum protection.
sible, to determine precisely. Most
Those for which usage fluctuations
approaches to the development
are not equal to the maximum are
safety-stock quantities take this fact
protected for historical actual
into consideration.
amounts. Under this method, more
https://egrove.olemiss.edu/mgmtservices/vol1/iss3/12
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mats and can even be printed on
the back of the requisition form for
ready reference.

consistent use items are given pro
portionately less safety stock than
those with more erratic use patterns.
Another approach—one which re
quires substantial data and com
puting facilities—to handle safety
stock computations takes into con
sideration that most inventory usage
patterns follow some standard sta
tistical distribution. On this basis,
percentage of outage based on stan
dard statistical factors can be deter
mined. Then, by computing holding
costs for various levels of inventory,
a chart can be prepared showing
cost for various percentages of in
ventory coverage. Such a chart can
be helpful to management
deter
mining just how far it is willing
go in providing inventory protec
tion.
Other safety-stock formulas take
into consideration such refinements
as the average size of requisition
quantities. The formula used by one
of the major airlines combines this
feature with the statistical approach
mentioned above.
In summary, it should be empha
sized that considerable judgment
enters into safety-stock computa
tions, and that the answer should
be designed and tempered to
the situation. The definition that
safety stock should provide protec
tion for reasonable maximum usage
during the lead-time period is a
good guide. It remains then to apply
some judgment to determine what
is reasonable in any given situation.
We have now covered some basic
methods
inventory control based
on the fixed order quantity ap
proach. Included in these techniques
were consideration of certain costs
and a requirement for an estimate
of future usage. These two items:
• Costs
• Estimate of future usage
will be discussed next
Inventory costs

Major categories of inventory
costs are:
• Acquisition costs
• Holding costs
• Outage costs
In discussing these costs it is
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probably best first to: Management
define each Services, Vol. 1, No. 3, July-AugustBasic
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item
cost and then to consider
some practical means of quantify
ing these various items.

Acquisition Costs: Costs related
acquisition of purchased items
would include the following cate
gories
expense:
• Requisitioning
• Purchase order (including expe
diting )
• Trucking
• Receiving
• Placing
storage
• Accounting and auditing:
Inventory
Disbursements

Acquisition costs pertaining to
company-manufactured pieces in
clude several of the above men
tioned items, but also comprehend
some different categories, notably
set-up costs rather than purchase
order
A complete list manu
factured-item acquisition costs could
include:
•
•
•
•
•

Requisitioning
Set-up
Receiving
Placing in storage
Accounting and auditing:
Inventory
Product costs

In considering just how much
any these costs should be applied
to inventory-control decisions, we
again must use some rule of thumb
or arbitrary methods. To begin with,
records frequently are not kept in
such a way that the above men
tioned categories
cost are readily
accessible. Very often determination
of these costs must be made by
special study. Then we have the
problem of deciding what degree
of variability should be used when
these costs are applied in the EOQ
formula. (This is the only computa
tion reviewed in this presentation
where acquisition costs are used.)
Welch, in his book Scientific Inven
tory Control, suggests that the effect
of a 25 per cent change in order
rate should be used as a basis for
determining acquisition costs. This
is a reasonably good approach be
cause some of these costs do not

1- 1-

of

This chart shows what happens to average inventory if the reorder
point is calculated with allowance for both expected usage during
lead-time period and safety stock.

increase in a straight line, but rather
in a stair-step pattern. This 25 per
cent rule tends to give some weight
to the latter condition. In any event,
all acquisition costs should not be
used
the standard EOQ formula,
but the variable portion determined
on some reasonable basis should be
applied.

Holding or Carrying Costs: Holding
or carrying costs to be considered
in the solution of inventory control
problems would include the follow
ing items:
•
•
•
•
•

Interest
Insurance
Taxes
Storage
Obsolescence

In arriving at these costs for in
ventory control solutions it is prob
ably best to consider only those
items meeting the following two
tests:
• Out-of-pocket expenditures
• Forgone opportunities for profit

An example of the application of
these tests would be the considera
tion of warehouse space costs only
to the extent that additional facili
ties would need to be acquired or

that unused space could be rented
for profit. These rules would also
indicate that interest would be con
sidered from the standpoint of for
gone profit opportunity when
ent capital existed
the business
that money need not be borrowed
finance inventories.
Again, as with acquisition costs,
holding costs are somewhat difficult
to determine precisely because the
usual records do not easily identify
them. In addition, problems exist
with the application
the abovementioned rules or tests. As a guide
to reasonableness of holding costs
that may be computed, the follow
ing table of representative cost
ranges is offered:
Item
Interest
Insurance
Taxes
Storage
Obsolescence

Approximate
Range
4-10%
3
3
0- 3
4-16

Total

10-35%

This table is a composite taken
from various references and tem
pered with personal experience. Ob
viously, any extreme situation may
fall outside the ranges shown, but
the table should be representative of
the majority of situations.
29
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• Exponential smoothing of past
demand
• Tying past demand
a more
reliable forecast
• Relationship with other forecast
items

Chart 6

The economic order quantity formula is based on the relationship between
holding and acquisition costs. Total cost is lowest where the lines cross.

Outage Costs: This category of costs
is mentioned primarily because it
exists, and not because definitive
rules can be set forth for computing
outage costs. It was noted earlier
that outages result in:
• Decreased customer service level,
which may result in decreased
sales
• Less efficient production opera
tions
• High costs resulting from “crash”
procurements

approximate and arbitrary in nature
does not necessarily mean, however,
that their significance should be ig
nored. As was seen in the computa
tion of safety stocks (where these
costs apply), knowledge of the cost
of alternatives enables the applica
tion enlightened judgment to pro
duce satisfactory answers to the
problem of just how great an outage
rate is acceptable.
Determination of expected usage

All replenishment of inventory re
It is probably obvious that out
quires some sort of forecast for de
ages affect the items named above;
termining expected usage. This fore
the unanswered question in most
cast can take various forms, includ
cases is “how much?” Unless some
ing:
very direct relationships exist, the
cost of an outage is difficult to quan
• Hunches
tify.
• Visual review of past history
The fact that answers to the de
• Computation of average demand
termination of outage costs are
over a past period
https://egrove.olemiss.edu/mgmtservices/vol1/iss3/12
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This is obviously only a partial
list, but it can serve as a basis for
discussing forecasting methods as
they relate to inventory control situ
ations.
The first two of these categories
have been included not because
their advantages but because of
their widespread use. Whenever
human judgment is the primary
ingredient in inventory usage fore
casts, the resulting answers tend
show the influence
overcompen
sation for the current situation. For
example, when usage temporarily
increases, much greater quantities
are ordered. When usage then seeks
its normal trend and declines, a
large overstock results. Human re
action to temporary decreases in
usage, on the other hand, often
results in stock-outs.
The point of this discussion is that
an answer arrived at in a methodi
cal, consistent fashion is usually
much more reliable over a period
of time than an answer obtained by
hunch. In fact, in a particular ap
plication
some of these inventory
control principles, a good portion
of the benefit was obtained by re
placing a usage forecast based main
ly on human judgment by one based
on principles consistently applied to
past usage.
In direct computation of usage
forecasts, either the averaging of
past demand for a selected period of
time or the exponential smoothing
of past demand provides an accep
table method. The characteristics of
the inventory in question and the
facilities available for making the
computation should influence the
decision as to which method to use.
Exponential smoothing gives great
er weight to more recent periods and
has the advantage of not requiring
detailed usage history for each in
ventory item.
In certain production situations
the last two forecasting methods
outlined above can be used to ad-
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vantage. The use of other forecasts
Distribution of Inventory Usage Values
can probably best be illustrated by
a method that utilizes the explosion
of a finished item into its component
and piece parts. The demand for
the finished item is forecast directly
and the component and piece parts
then become a logical extension of
that forecast.
Other refinements

Two inventory control concepts
that have been used successfully
and have fairly broad application
should also be covered
a general
discussion inventory control prin
ciples. These two are:
• A-B-C approach
• Use of control limits

to

A-B-C Approach: This concept is
based on the premise that in most
inventories approximately 10 per
cent
the items account for about
85 per cent of the annual dollar
usage. At the other extreme, about
75 per cent of the items account for
only about 5 per cent
the annual
dollar usage. Recognition of this
situation and division of the inven
tory into three groups (A, B, and
C) based on annual dollar usage,
has commonly been called the A-Bmethod.
These relationships appear to
exist in virtually all inventories, and
because of this, and the advantages
of being able to place emphasis on
the important items, this approach
has begun to be used somewhat
more extensively in recent years. In
addition to being able to concentrate
attention on the items that make
the big difference in inventory re
sults, this method
enables sever
al different methods of control to
be applied to the same inventory.
alternative to this approach is
the use of the same method, but
varying decision rules for each
group.
In order to utilize this concept it
is first necessary to analyze the in
ventory to determine the approxi
mate distribution of items so that
ranges for each of the A-B-C cate
gories can be set. Chart 7 (above)
shows the distribution of inven-
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The fact that in all inventories a few items account for most of the
dollar usage makes it possible to concentrate the control effort
where it is most needed. This is the A-B-C approach.

tory usage values based on an actual
inventory study. In this particular
case, A items were determined to
be those with annual usage exceed
ing $1,000, B items to include those
with annual usage of from $100 to
$1,000, and items to have annual
usage of less than $100.

Use of Control Limits: This ap
proach, based on statistical quality
control concepts, emphasizes the
management by exception tech
nique. The key assumption in this
approach is that there is a “normal,”
expected usage for an item and that
some deviations from this expected
usage will occur. Significant usage
deviations are determined by con
trol limits, and only upon such
occurrences need the item be re
viewed. Otherwise, with the item
operating within limits, decision
rules can be applied mechanically
produce desired results.
This technique can also be com
bined with the A-B-C approach by
varying the degree
control for
each of the A-B-C categories. The
tighter control is obviously applied

the A items and because of the
more frequent and earlier inspec
tion of usage variances, less safety
stock is required for these items.
This then meets the requirement of
minimizing inventory balances on
the 10 per cent of the items that
account for 85 per cent of the an
nual dollar usage. Also because only
10 per cent
the items are being
more tightly controlled, effort re
quired for inventory administration
is minimized.
We have now reviewed some of
the basic principles
inventory
control. This has not been a com
plete coverage; instead, emphasis
has been placed on the order-point
approach because it probably has
the widest application in problems
inventory control and is well
accepted today. The basic principles
reviewed are just that—basic princi
ples. As always, a specific solution
must be worked out for the problem
at hand. It is hoped that the points
discussed will be helpful and can
be applied in a practical way to
the solution some of these specific
problems.
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Conversion to electronic data processing has meant
a complete change
control procedures in many
companies. How is one to evaluate the protection of
fered by the new controls? An invaluable aid such
evaluation is—

AN INTERNAL CONTROL
CHECKLIST FOR EDP
by H. Bruce Joplin
Office of the Auditor General
State of California

A

ccountants,

auditors, and other
the reviewer; it does provide a
persons concerned with the
framework around which an in
establishment of good internal con
formed decision may be reached
trols have long sought a method of
regarding the adequacy of the sys
evaluating the adequacy of con
tem of internal control. For exam
trols incorporated into electronic
ple, a negative answer to any ques
data processing systems. Those
tion or group of questions is not
without extensive experience in
prima facie evidence
a weakness
computer operations who have at
in internal control but must be
tempted to penetrate the labyrinth
evaluated in the light of the entire
of EDP will readily appreciate the
system. To do this the reviewer
should inform himself as to the
value of an objective basis from
which to launch their inquiry into
nature, scope, and capabilities of
this phase of automation. An in
this particular EDP system. This
ternal control check list such as is
knowledge may be obtained by a
presented in this article can serve
review of flow charts and input and
as an invaluable aid in this regard.
output formats; observation of com
puter operations; discussions with
From the outset it should be
stated that the use of a check list
computer manufacturers’ represent
does not obviate the need for judg
atives; and review of computer
ment and discretion on the part of
reference manuals.
https://egrove.olemiss.edu/mgmtservices/vol1/iss3/12
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Mastery of a certain amount of
computer jargon is an additional
requisite to the evaluation of EDP
systems. Since the reviewer must
communicate with computer-orient
ed people who typically do not
understand more than a minimum
of accounting terminology, it is in
cumbent upon him to enter the dis
cussion
well prepared as possi
ble. The check list presented herein
assumes a reasonable knowledge of
computer terminology.
To provide continuity of thought,
certain assumptions have been
made in developing the model
check list. Generally, a fully inte
grated, tape-oriented system with
no parallel operations and few, if
any, intermediary printouts has
been assumed. The reviewer should
34
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The EDP department should be completely independent of
every operating department for which it processes data.

modify his procedures for evaluat
ing the system of internal control
to fit the equipment configuration
and stage of conversion he en
counters.
An internal control check list for
EDP should be divided into logical
segments to facilitate an orderly ap
proach by the reviewer. The follow
ing sections have been selected as
appropriate for our discussion:

1. Organization
ment

the EDP depart
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4. Input procedures

tions that could be included in an
internal control check list. Space
does not permit a complete listing
of all appropriate questions.

5. Computer processing procedures

EDP department organization

2. Standardization

procedures

3. Computer program maintenance

6. Magnetic tape control

7. Physical condition and mainte
nance.
The importance of each section
will be considered briefly, followed
by examples of the type of ques

The proper segregation of duties
is just as important, if not more so,
in an electronic data processing
system as it is in a conventional
accounting system. There is a
greater concentration
responsi
bility for data processing lodged
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in the EDP department than in any
other single unit. It is important
that this department be so designed
as to permit maximum co-operation
between work units yet provide for
physical and organizational separa
tion. The reviewer should regard
the absence of written instructions
and manuals and/or the prevalence
of oral instructions as weaknesses
in internal control.

1. Is the EDP department indepen
dent all operating units for which
it performs data processing func
tions?
2. Are the following work units
physically as well as organiza
tionally separate?
(a) Computer center
(b) Control unit
(c) Program and tape library
■(d) Systems and programing
units
3. Is there a current operating man
ual for the department?

4. Are current organization charts
and flow charts available?
5. Is there a schedule
active
programs, including a brief descrip
tion of the function of each, date
approval, and identification
number?
6. Is access to the computer center
limited to persons having a legiti
mate mission therein?

7. Is access to control data restrict
ed to employees of the control unit?

8. Is the control unit responsible
for recording and expediting all
data processed by the EDP section,
including control over the number,
due date, and distribution of re
ports?
9. Are approved copies of
com
puter programs and necessary sup
porting documents maintained in
the library and issued
interested
persons only upon written authori
zation?
10. Are systems and programing

unit employees forbidden to oper
ate computers on regular processing
runs?
Standardization of procedures

Although each computer is unique
in its purpose, there are many pro
graming techniques and proced
ures which are common to all pro
grams. It is desirable that these
techniques and procedures be
standardized and set forth in a pro
graming manual. This manual will
contain a written record of all
policies, procedures, and techniques
which are to be used throughout
the data processing organization.
Such a manual will facilitate com
munication among programers, as
sist in training of new personnel,
and prevent the development of
conflicting procedures.
1. Is there a standard format for
the program file which should be
assembled for each program?

2. Are flow charts and block dia-



Copies of computer programs—and their supporting doc
uments—should be maintained in the library, and issued
to interested parties only on written authorization.
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Complete and thorough documentation of programs is basic to

gram symbols
standardized?

and

procedures

3. Are program testing procedures
well established?

4. Are program techniques stand
ardized for the following?
(a) Table look-up or search
methods
(b) Use of program switches
(c) Initialization routines
(d) Tape record blocking

5. Are halt addresses standardized
as to core location and use?
6. Are symbolic programing labels
or tags standardized?

7. Have all standardized procedures
been compiled in a programing
manual and is the manual current?

Computer program maintenance
Complete and thorough docu
mentation of computer programs is
a requisite to controlling the opera
tions of programing and systems
units, to safeguarding the assets of
the company, and to expediting
changes in, and patching of, oper
ating programs. In the early stages
of development, computer pro
grams are altered and patched so
frequently that proper documenta
tion is difficult to achieve. However,
at the time a program becomes op
erational, the documents which
support and explain the program
should be prepared and filed in the
library. As subsequent changes are
made, the file must be revised ac
cordingly.

1. Are program changes cleared
through persons of authority other
than programers directly involved
in the preparation of programs?
2. Are program changes document
ed as to the following?
(a) Reason for change
(b) Effect of change



 

adjustments

3. Is there a program file for each
computer program containing the
following information?
(a) Specific program name and
number
(b) The purpose of the program
(c) Agreements as to:
1. When source data is to be
ready for processing
2. What output is required,
format, etc.
3. When reports are due
4. How various transactions
and exceptions are to be
handled
5. What coding will be used
(Written documents containing
this information should be re
viewed and signed by all depart
ment heads concerned. This as
sures that the problem has been
thoroughly investigated and
agreement has been reached be
fore programing begins.)
(d) A narrative description of
the program
(e)
general block diagram
(f) A detailed block diagram
(g) Complete operating direc
tions. These instructions
should be clear and simple.
They should be so complete
that no oral instructions are
required to operate the pro
gram. These instructions
should:
1. Identify tape units on
which various input and
output files will be mount
ed
2. Describe any action re
quired regarding external
tape labels
3. Specify console switch set
tings
4. List all program halts with
prescribed action for each
5. Describe restart proce
dures if other than standard
6. Describe any exception to

other standard routines
(h) A description of all input
data required
(i)
description of output data
required: form numbers, ap
proximate quantity, number
of copies, etc.
(j) Disposition of input material,
defining exactly what is to be
done with all input material;
where to deliver; how long
to retain
(k) Detail layout of:
1. Tape input records
2. Tape output records
3. Punched-card input and
output format
4. Printed output including
samples
(1) Layout of storage locations:
1. Input, output, and work
areas
2. Subroutines
3. Constants and variables
(m) Description and example of
any control card which
may be necessary
(n) A sample of the printer car
riage tape
(o) A dump of the program now
in use

Input procedures
The exactness with which com
puters follow instructions requires
that data entering the system be
translated into machine language in
correct form and content. If input
is captured accurately and com
pletely, the processing of data will
be relatively simple once computer
programs have been debugged. The
development of formal procedures,
the presence of written instructions,
and the minimization of transac
tions requiring special treatment
will increase input accuracy and
strengthen internal control.

1. Is the number of basic types of
input documents limited so as to
facilitate control and processing
efficiency?
3537
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Situations where data may be inserted or extracted
through the control console should be enumerated in
writing and should be strictly limited in nature.

2. Are all input documents pressnumbered?
3. Are
numbered documents
accounted for by the control unit?

4. Are data processed in serially
numbered batches?

5. Are all source documents iden
tified by batch number and can
celed to prevent reprocessing?
6. Are data controlled by the num
ber of documents processed and by
hash totals as well as by dollar
amount?
7. Does the control unit use a docu
ment register or other positive meth
od of comparing machine run totals
with control totals?
8. Is responsibility fixed, and are
adequate procedures in effect, for
tracing and correcting input errors?

9. Are corrections identified and
recorded in such a manner that
duplicate correction will not occur
and subsequent audit will be pos
sible?
10. Are all instructions to key punch
operators (or bookkeeping machine
operators preparing paper tapes)
written in clear, concise form?
11. If the computer writes checks

or other negotiable instruments, are
the requisition and use of blank
stock closely controlled?

4. Are all instructions to operators
set forth in writing in clear and
unequivocal language?

Computer processing procedures

5. Are operators cautioned not to
accept oral instructions or to con
tact programers directly when er
rors are detected?

Processing, as used here, includes
all functions performed from the
point at which the computer re
ceives data in machine language to
the
report. During this time
the method of storing and transmit
ting data may change many times.
The nature of data may be altered
by other data already in storage or
by factors built into programs. The
auditor should be familiar with how
data are processed, in what form,
and with what results. This he may
learn from flow charts and block
diagrams.

1. Do programs positively identify
input data
to date, type, etc.?
2. Do programs test for valid codes
in input data, and are halts or print
outs provided when invalid codes
are detected?

3. Are changes in program rate
tables and other constants initiated
in writing by persons authorized to
do so, and are all such changes
recorded and retained for audit?

https://egrove.olemiss.edu/mgmtservices/vol1/iss3/12
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6. Is there a positive follow-up to
determine if corrections are made
on errors found by the machine?
7. Are all halts (except end of job)
and errors recorded and the record
retained for audit?
8. Is the use of external switches
held to a minimum, and are the in
structions for their use set forth in
writing?
9. Are the situations whereby data
may be inserted or extracted by
the use of the console set forth
in writing and limited to circum
stances which cannot be handled
through the stored program?

10. Are console printouts con
trolled and reviewed by persons
(other than operators) who are
familiar with the activity being per
formed?
11. Are console printouts labeled
so as to be reasonably intelligible?
38
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12. Are account codes, employee
(b) Record count
numbers, and other identification
(c) Hash totals
data designed with self-checking
(d) End of reel or end of file
test digits, and does the program
designation
test for these digits?
6. Do programs test for header and
13. Are checkpoints provided in
trailer labels each time a new tape
lengthy processing runs, and are
is accessed or the end
the reel
program or external restart instruc
is sensed?
tions provided
case a checkpoint
7. Has a policy been established for
fails to balance?
the retirement
tape reels which
14. Is a computer usage recorded
have excessive read or write errors?
on a positive basis by program as
to run-time and set-up time and by
Physical condition
nonuse as
maintenance time and
Computer manufacturers have
off time?
made considerable progress in in
sulating their equipment from en
Magnetic tape use
vironmental influences. Neverthe
In EDP, data processing activi
less, certain precautions are still
ties are organized around files as
necessary to prevent damage to
opposed
functions as in most
hardware and tape files. In addi
manual systems. For example,
tion, regular maintenance by quali
the typical EDP installation the
fied engineers is an integral part
hash receipts processing function
of assuring continued computer
will be subordinated to the accounts
performance and accuracy. The re
receivable file maintenance. The
viewer should inform himself
proper control over, and mainte
maintenance and other require
nance of, these files is of major in
ments applicable to the computer
terest to the reviewer.
under review.
1. Are there physical controls to
prevent inadvertent erasure of
tapes?

1. Has a policy been established
regarding visitors, neatness, smok
ing, etc., in the computer center?

2. Are there formal procedures
for preventing premature reuse of
tapes?

2. Is the hardware serviced by qual
the
d engineers
on a regular basis?

3. Do external tape labels contain
the following?
(a) Reel number
(b) Serial number
(c) Number of reels in the file
(d) Program identification num
ber
(e) Date created
(f) Retention date
(g) Density
(h) Drive number

4. Do header labels have the fol
lowing data?
(a) Program identification num
ber
(b) Reel number
(c) Date created
(d) Date obsolete

5. Do trailer labels have the fol
lowing data?
(a) Elock account
Published by eGrove, 1964





3. Are manufacturer’s cleaning rec
ommendations for the computer
center strictly followed?
4. Are manufacturer’s temperature
and humidity requirements main
tained?

5. Are magnetic tape reels stored
according to manufacturer’s specifi
cations?

There should be definite control pol
icies regarding visitors, smoking, etc.,
in
computer center.

The use of an internal control
check list will greatly facilitate the
development of objective criteria
for the evaluation of the system of
internal control in EDP application.
Separation of the different facets of
an EDP operation into manageable
units will speed the reviewer’s un
derstanding of the system as a
whole and can provide him with a
basis for controlling the activities
of the EDP department.
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If fixed as well as variable costs are linked with vary
ing products, plants, and territories, then it is possible,
with linear programing, to determine the optimum
product mix in a multiplant, multiproduct company—

BREAKEVEN FOR INDIVIDUAL PRODUCTS,
PLANTS, AND SALES TERRITORIES
by William L. Ferrara
Pennsylvania State University

untouched problem
the three-line approach cannot yield
in the literature of accounting
specific information about the cost
is that of breakeven analysis forvolume-profit relationships of in
parts of the firm. More often than
dividual products, individual plants,
not discussions of breakeven analy
and individual sales territories. In
sis revolve around the firm as a
order to obtain precise information
whole and take a three-line (fixed
that can be used to make specific
costs, variable costs, and revenues)
decisions about individual prod
approach to the complex multi
ucts, plants, and territories, break
product, multiplant, and multiterri
even analysis must be considered
for these parts
a firm.
tory firms of today. This three-line
approach can be useful as a general
The goal of this paper is the
indicator of cost-volume-profit re
development of an approach to de
lationships within a firm. However,
riving breakeven data for individual
products produced in one or more
This article is adapted from materials to
plants and sold in one or more ter
be included in Management Accounting
ritories. A by-product of the ap
for Profit Control, Second Edition, by I.
proach developed is the not too
Wayne Keller and William L. Ferrara,
startling conclusion that linear pro
which will be published by McGraw-Hill
graming is a most appropriate
Book
Inc., next year.
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A

virtually

technique to use when trying to
determine the optimum product
mix in the complex multiproduct,
multiplant, multiterritory firm of
today.

Some basic assumptions
Two basic assumptions of this
paper are these:

1. Costs can be segregated into
fixed and variable categories.
2. Many fixed costs can be iden
tified with individual products,
plants, and territories.
Certainly, there can be disagree
ment on methods of segregating
costs into fixed and variable com
40
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ponents. However, for our purposes
EXHIBIT I
we shall assume that the costs can
ONE PRODUCT-ONE PLANT
be and are segregated using tech
Fixed costs
$265,000
niques similar to those discussed in
Variable costs
$4.00 per unit
NAA Accounting Practice Report
Sales
$8.50 per unit
Number 10 entitled “Separating and
Contribution per unit = $8.50 — 4.00 = $4.50
Using Costs as Fixed and Varia
265,000
ble.”*
Breakeven point
= 58,888 units
Identifying or tracing fixed costs
4.50
to individual products, plants, and
territories should present no prob
lem even if the accounting system
has not been designed to imple
ment this identification process.
Salaries of plant and territorial per
are normally fixed costs such as
5. One Product—One Plant—Two
sonnel are fixed costs that are
factory administrative costs and
Territories
traceable to plants and territories.
general administrative costs. use
6. Two Products—One Plant—Two
Straight-line depreciation on plant
ful method of dealing with these
Territories
or territory equipment can also be
nontraceable costs (often con
7. Two Products—Two Plants—Two
traced to individual plants and ter
sidered common or joint costs) is
Territories
ritories. Finally, in a product-line
to forget about allocating them to
organization it would not be diffi
parts of the firm since for most
One product-one plant company
cult to conceive of many fixed costs
cost analyses there really is no need
traceable to specific product ines
In a company with a single prod
to allocate them. Omission of such
and at least some fixed costs trace
uct
produced in a single plant, all
allocations may seem strange, but
able to specific products within a
costs
are traceable to the product
it is quite realistic ( will be illus
line.
and
to
the plant. Thus, there is no
trated) for purposes of making de
problem
of allocation. With the
cisions and measuring performance
The cost allocation problem
facts
given
in Exhibit 1, above,
via breakeven analysis for parts of
A problem that automatically
the
contribution
margin per unit
the firm.
pops up when parts of the
are
and
the
breakeven
point can be cal
In order to illustrate the break
price is cost allocation. Sub
considered
culated
as
shown
in
Exhibit 1.
even concept for parts of the
stantial amounts of factory over
and the consequences of the non
head, distribution costs, and admin
allocation of nontraceable costs, the
Two product-one plant company
istrative costs are not really trace
following types of companies will
able to individual products, manu
In a two product—one plant situ
be considered:
facturing plants, and even sales
ation some costs will not be trace
territories. These nontraceable costs
able to products. These are the
1. One Product—One Plant
common fixed costs. The fixed costs
2. Two Products—One Plant
*This is
summary of practice pub
that
are traceable to each product
3.
One
Product
—
Two
Plants
lished by the National Association of
4. Two Products—Two Plants
can be described as direct fixed
Accountants in June, 1960.

EXHIBIT 2
TWO PRODUCTS - ONE PLANT
Breakeven Data

Direct fixed costs
Variable costs
prices

Product A

Product B

$100,000
$3.00 per unit
$6.00 per unit

$120,000
$4.00 per unit
$8.50 per unit

Common fixed costs

$45,000
Breakeven Calculations

Product A

Product B

Contribution per unit

$3.00

$4.50

Breakeven to cover
direct fixed costs

100,000
3
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120,000
= 33,333
units

4.50

= 26,667
units

39 41

Management Services: A Magazine of Planning, Systems, and Controls, Vol. 1 [1964], No. 3, Art. 12
breakeven points as shown in Ex
costs. With the data given, break
and B, respectively. The only limits
hibit 3 on this page.
even calculations can be made as
on the solutions to the above equa
shown in Exhibit 2, page 39.
To cover the common fixed costs
tion would be the possibility of
In order to cover the common
limited production capacity and/or
of $25,000 there are many possible
fixed costs of $45,000, there are
combinations of the output
limited sales potential.
many possible combinations of
Plants I and II. Algebraically, these
sales of Products A and B. Alge
combinations can be expressed
One product-two plant company
braically, one would express the
the following form:
combinations of A and B that would
With one product and two plants
4 I + 4.5 II = 25,000
cover the $45,000 as:
some of the fixed costs will not be
traceable to plants. Ordinarily these
The 4 and the 4.5 represent the
3 A + 4.5 B = 45,000
common fixed costs would be the
profit contributions of products pro
Note that the 3 and the 4.5 are the
costs of general administration. The
duced in Plants I and II. Limits on
profit contributions per unit of A
data given can be used to calculate
the possible solutions to the above
equations would be the possibility
of limited production capacity in
Plant I and/or II.
EXHIBIT 3
ONE PRODUCT-TWO PLANTS
Breakeven Data

Two product-two plant company

Plant 1

Plant

Direct fixed costs

$110,000

$135,000

Variable costs

$4.50 per unit
$8.50 per unit

$4.00 per unit

Sales prices

$8.50 per unit

$25,000

Common fixed costs

Breakeven Calculations
Plant II

Plant 1
$4.00

Contribution per unit

$4.50
135,000

110,000

Breakeven to cover
direct fixed costs

4

30,000

= 27,500
units

4.50

units

In a more complex situation with
two products and two plants there
arise three layers of common fixed
costs. These layers represent the
costs common to products A and B
in Plant I and in Plant II and the
costs common to the entire opera
tion of all products and all plants.
Breakeven data and breakeven cal
culations to illustrate the two prod
uct-two plant situation are shown
in Exhibit 4 below.
The subscripts in the equations

EXHIBIT 4
TWO PRODUCTS—TWO PLANTS

Breakeven Data
Plant II

Plant I
Direct fixed costs
Variable costs per unit
Sales prices per unit
Fixed costs common to products
Fixed costs common to total operations

Product A

Product B

Product A

Product B

$45,000
$3.00
$6.00

$50,000
$4.50
$8.50

$60,000
$3.50
$6.00

$50,000
$4.50
$8.50
$40,000

$20,000

$60,000

Breakeven Calculations

Contribution per unit



Breakeven to caver direct fixed costs

Product A

$4.00

$3.00

45,000

Plant I
Product B

= 15,000

3.00

50,000

= 12,500

4.00

Plant II

Product A

Product B

$2.50

$4.00

60,000
2.50

= 24,000

50,000
4.00

1 2,500

Breakeven to cover common fixed costs
common to Plant I
Any combination of 3A1 + 4B1 = 20,000
$40,000 costs common to Plant
Any combination of 2.5A2 + 4B2 = 40,000
$60,000 costs common to total operations
Any combination of 3A1 + 4B1 + 2.5A2 + 4B2 = 60,000

_________$20,000
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from which products originate.
Limits on the possible number of
EXHIBIT 5
combinations
A and B to cover
ONE PRODUCT-ONE PLANT - TWO TERRITORIES
common fixed costs are the limits of
Breakeven Data
production capacity and sales po
Territory I
Territory II
tential.
$40,000

$57,750

$150,000

Variable costs per unit

$1.50
$8.50

$1.75
$9.00

$2.00

Sales prices per unit

One product-one plant-two
territory company

Plant

Direct fixed costs

Common fixed costs
$15,000

Common to both territories
Common to all operations

When sales territories are con
sidered in a breakeven analysis,
there arises the possibility of fixed
costs common to the sales terri
tories as well as the possibility of
dealing with variable costs segre
gated by sales and production. The
data and calculations in Exhibit 5
on this page illustrate how such a
situation might be handled.
As in previous illustrations, the
numbers in the equations in Exhibit
5 represent the profit contributions

$20,000

Breakeven Calculations

Territory II

Territory I
Contribution per unit
(Sales price minus all variable costs)
Breakeven to cover direct fixed costs

$5.00

$5.25

40,000

57,750

of each territory

= 11,000

= 8,000

5.25

5
Breakeven to cover other fixed costs
$150,000 direct fixed costs of production
Any combination of 5
+ 5.25 II = 150,000
$15,000 costs common to both territories
Any combination of 5 I + 5.25 II = 15,000
$20,000 costs common to all operations
Any combination of 5 I + 5.25 II = 20,000

EXHIBIT 6
TWO PRODUCT — ONE PLANT

TWO TERRITORIES

Breakeven Data

Eastern Territory
Product A
Product B
Direct fixed costs
Variable costs per unit
Sales prices per unit
Common fixed costs
Common to products
Common to territories
Common to all operations

$15,000
$2.00
$6.00

$10,000
$1.50
$8.50

Western Territory
Product A
Product B

Plant
Product B
Product A

$30,000
$2.50
$6.50

$50,000
$1.00

$15,000

$10,000
$2.00
$9.00

$55,000
$2.00

$45,000

$20,000
$15,000

$30,000

Breakeven Calculations
Eastern Territory
A
Product B
Contribution per unit
(Sales price minus all variable costs)

$3.00

$5.00

$3.00

$5.00

15,000
= 5,000
3

10,000
----- =----2,000
5
3

30,000

10,000
------ = 2,000
5

Breakeven
cover direct fixed costs
in each territory
Breakeven to cover other fixed costs
$50,000 direct production costs for Product A
Any combination of 3Ae + 3AW = 50,000
$55,000 direct production costs for Product B
Any combination of 5Be + 5BW = 55,000
$45,000 production costs common
both products
Any combination of 3Ae + 3A
+ 5Be +
W = 45,000
$20,000 Western Territory costs common to both products
Any combination of 3AW + 5BW = 20,000
$15,000 Eastern Territory costs common to both products
Any combination of 3Ae + 5Be = 15,000
$15,000 costs common
both territories
Any combination of 3Ae + 5Be + AW + 5BW = 15,000
$30,000 costs common to all operations
Any combination of 3Ae + 5Be + 3AW +
W = 30,000
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Western Territory
Product B
Product A

= 10,000
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EXHIBIT 7
PLANT AND TERRITORY COST STRUCTURE
Plant I
Direct fixed costs
Variable costs
Common fixed costs
Products
Plants
Territories
Total firm

$30,000
$1.00/hr.

Eastern Territory

Plant II

B

A

B

A

$40,000
$2.00/hr.

$20,000
$1.50/hr.

$20,000

$15,000
$1.00/hr.

Western Territory

A

B

A

B

$15,000
$2.00

$10,000
$1.50

$30,000
$2.50

$10,000
$2.00

$10,000

$20,000

$15,000

$15,000
$15,000
$10,000

EXHIBIT 8
SALES POTENTIALS, SELLING PRICES, AND TRANSPORTATION COSTS
Western Territory

Eastern Territory

Product
Sales prices per unit
Sales potential (units)
Transportation costs per unit
From Plant 1
From Plant II

A

B

A

B

$6.00
60,000

$8.50
80,000

$6.50
50,000

$9.00
40,000

.50
$1.00

.50
$1.00

$1.00
.50

$1.00
$ .50

EXHIBIT 9
PRODUCTION HOUR REQUIREMENTS AND AVAILABILITIES
Plant

Plant II

A

B

A

.5

1

1

1.5

1

1.5

60,000

20,000

B

Required Production Hours Per Unit

Special purpose equipment
or
General purpose equipment
Available Production Hours

Special purpose equipment
General purpose equipment can produce A or B

40,000

40,000

10,000
10,000

EXHIBIT 10
PROFIT CONTRIBUTION PER UNIT
USING SPECIAL PURPOSE EQUIPMENT

Product A
Sold in

Produced in
Sales prices
Variable costs
Production
Distribution
Transportation
Contribution per
unit of sales

Eastern Territory

Eastern Territory

Western Territory

Plant I

Plant II

Plant I

Plant II

Plant I

Plant II

Plant I

Plant II

$6.00

$6.00

$6.50

$6.50

$8.50

$8.50

$9.00

$9.00

.50
2.00
.50

1.50
2.00
1.00

.50
2.50
1.00

1.50
2.50
.50

2.00
1.50
.50

1.50
1.50
1.00

2.00
2.00
1.00

1.50
2.00
.50

$3.00

$1.50

$2.50

$2.00

$4.50

$4.50

$4.00

$5.00
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Product B
Western Territory
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EXHIBIT II
PROFIT CONTRIBUTION PER UNIT
USING GENERAL PURPOSE EQUIPMENT

Product B

Product A

in

Eastern Territory

Eastern Territory

Western Territory

Western Territory

Produced in

Plant I

Plant II

Plant I

Plant II

Plant I

Plant II

Plant I

Plant II

Sales prices

$6.00

$6.00

$6.50

$6.50

$8.50

$8.50

$9.00

$9.00

1.50
2.00
.50

2.25
2.00
1.00

1.50
2.50
1.00

2.25
2.50
.50

2.00
1.50
.50

1.50
1.50
1.00

2.00
2.00
1.00

1.50
2.00
.50

$2.00

$ .75

$1.50

$1.25

$4.50

$4.50

$4.00

$5.00

Variable costs
Production
Distribution
Transportation
Contribution per
unit of sales

per unit. Limits on the possible
combinations to achieve the various
levels of breakeven are the sales
potential in each territory and the
production capacity of the plant.


Two product—one plant—two
territory company
The two product—one plant—two
territory situation is quite similar to
the preceding illustration. Actually,
the only differences are the extra
layers of common fixed costs. The
data in Exhibit 6, page 41, illustrate
the basic problem and its solution.
Subscripts in all of the equations
in Exhibit 6 refer to the territories
in which products are sold. The
limits on the possible combinations
to achieve the various levels of
breakeven again are the sales po
tential in each territory and the
production capacity of the plant.

Review of preceding illustrations
At this point the reader should
begin to question the utility of a
breakeven chart that attempts to
express the multidimensional char
acter of a business with only three
lines, i.e., revenue, fixed costs, and
variable costs. When a business is
taken apart plant by plant, product
by product, and territory by terri
tory, it becomes evident that there
is a breakeven point related to each
and every layer of direct fixed costs
and common fixed costs. The exis
tence of multiple breakeven points
may be frustrating to some people,
but others see in it the key issue
in cost-volume-profit relationships,
that is, the use of production and
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sales facilities to produce the opti
mum profit. This optimum profit
is produced by obtaining the opti
mum product mix, that is, the com
bination of products A and B that
will produce the greatest profit con
sistent with the other financial and
nonfinancial goals of the enterprise.
In order to deal with the problem
of optimum product mix, the pre
ceding illustrations will be enlarged
to a two product—two plant—two
territory situation. Furthermore,
specific consideration will be given
to sales potentials, production hours
available on special purpose and
general purpose equipment, pro
duction time requirements for each
product, and transportation costs.
Exhibits 7 through 11, pages 42-43,
contain the basic data for this illus
tration.

there is no possibility of calculating
a specific breakeven point for the
fixed costs shown in Exhibit 7. All
that is possible is to produce a list
of the ways of combining the pro
duction and sales possibilities that
could yield a breakeven point for
each layer of fixed costs. This list is
shown as Exhibit 12, page 44.
Before examining Exhibit 12 the
reader should realize that the super
scripts S and G refer to special and
general purpose equipment, respec
tively. The subscripts E and W
refer to the Eastern and Western
Territory, respectively, and the sub
scripts 1 and 2 refer to Plants I and
II, respectively. Thus:
S
3A

El

Two product—two plant—
territory company
The reader will avoid confusion
for himself in Exhibits 7 through 11
if he keeps in mind that variable
costs are expressed as costs per unit
of product for territorial costs and
as costs per production hour for
production costs. Admittedly, costs
could vary with other measures of
activity, but use of additional cate
gories of variable costs would make
the analysis more complicated than
is necessary to illustrate the basic
ideas involved.
Since there are two ways (using
general purpose or special purpose
equipment) of producing products
A and B, two territories in which
to sell each product, and two plants
that could produce each product,

4B

W2

= the profit contribution
of Product A pro
duced on special pur
pose equipment in
Plant I and sold in the
Eastern Territory.
= the profit contribution
of Product B pro
duced on general pur
pose equipment in
Plant II and sold in
the Western Terri
tory.

Even with only a cursory examin
ation of Exhibit 12 two points
should be clear:
1. The various combinations of
Products and B that could cover
the various layers of fixed costs are
restricted by the sales potentials
shown in Exhibit 8 and the avail
able production hours shown in Ex
hibit 9.
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2. Exhibit 12 is quite complicated
and perhaps overstresses the idea
covering fixed costs. What should
be stressed is the combination
Products A and B which will pro
duce the optimum profit as opposed
to the many combinations which
could cover the various layers of
fixed
EXHIBIT 12
Combinations of Products Able to Cover
Various Layers of Fixed Costs
$30,000 of direct production costs for Product A in Plant I
Any combination of 3Ae1S + 2AE1G + 2.5AW1S + 1.5AW1G = 30,000

$40,000 of direct production costs for Product B in Plant I
Any combination of 4.5Be1S + 4.5Be1G + 4BW1S + 4BW1G = 40,000
$20,000 of direct production costs for Product A in Plant
Any combination of 1.5Ae2S + .75Ae2G + 2AW2S + 1.25AW2G = 20,000
$15,000 of direct production costs for Product B
Plant
Any combination of 4.5Be2S + 4.5Be2G + 5BW2S + 5BW2G = 15,000
$15,000 of direct territory costs for Product A in Eastern Territory
Any combination of 3Ae1S + 2Ae1G + 1.5Ae2S + .75Ae2G = 15,000

$10,000 of direct territory costs for Product B in Eastern Territory
Any combination of 4.5Be1S + 4.5Be1G + 4.5BE2S + 4.5Be2G = 10,000
$30,000 of direct territory costs for Product A
Western Territory
ofAny combination of 2.5AW1S + 1.5AW1G + 2AW2S + 1.25AW2G = 30,000

$10,000 of direct territory costs for Product B
Western Territory
Any combination of 4BW1S + 4BW1G + 5BW2S + 5BW2G = 10,000
$20,000 of production costs common to Products A and B
Plant I
Any combination of 3Ae1S + 2Ae1G + 2.5AW1S + 1.5AW1G + 4.5Be1S + 4.5Be1G
+ 4.50BW1S + 4.50BW1G = 20,000
$10,000 of production costs common to products A and B in Plant
Any combination of 1.5Ae2S + .75Ae2G + 2AW2S + 1.25AW2G + 4.5BE2S +
4.5Be2G + 5Bw2S + 5Bw2G = 10,000
$15,000 of territory costs common to Products A and B in Eastern Territory
Any combination of 3Ae1S + 2Ae1G + 1.5Ae2S + .75Ae2G + 4.5Be1S + 4.5Be1G
+ 4.5BE2S + 4.5Be2G = 15,000

$20,000 of territory costs common to Products A and B in Western Territory
Any combination of 2.5AW1S + 1.5AW1G + 2AW2S + 1.25AW2G + 4BW1S +

4BW1G + 5Bw2S + 5Bw2G = 20,000
$15,000 of production costs common to both Products and Plants
Any combination of 3Ae1S + 2Ae1G + 1.5Ae2S + .75Ae2G + 4.5Be1S + 4.5Be1G
+ 4.5Be2S + 4.5Be2G + 2.5AW1S + 1.5AW1G + 2AW2S + 1.25AW2G + 4BW1S
+ 4Bw1G + 5BW2S + 5BW2G = 15,000
$15,000 of territory costs common to both Products and Territories
Any combination of 3Ae1S + 2Ae1G + 1.5Ae2S + .75Ae2G + 4.5Be1S + 4.5Be1G
4- 4.5E2S + 4.5Be2G + 2.5AW1S + 1.5AW1G + 2AW2S + 1.25AW2G + 4BW1S +
4Bw1G + 5Bw2S + 5Bw2G = 15,000
$10,000 of costs common to all operations
Any combination of 3Ae1S + 2Ae1G + 1.5Ae2S + .75Ae2G + 4.5Be1S + 4.5Be1G
+ 4.5BE2S + 4.5Be2G + 2.5AW1S + 1.5Aw1G + 2AW2S + 1.25AW2G + 4BW1S +
4Bw1G + 5Bw2S + 5BW2G = 10,000

Each
these points will now be
discussed.
Sales potentials and capacity

Both sales potentials and avail
able production capacity restrict the
possible combinations of Products
A and B that could cover the vari
ous layers
fixed
Sales of Product A would prob
ably not exceed the 60,000-unit po
tential in the Eastern Territory and
the 50,000-unit potential in the
Western Territory. In the case of
Product B the Eastern Territory
unit potential is 80,000 while the
Western Territory unit potential is
40,000. See Exhibit 8, page 42, for
these potentials.
The special purpose equipment
of Plant I can produce a maximum
of 80,000 units of A and 60,000 units
of B. The general purpose equip
ment of Plant I could produce maxi
mums of either 26,666 units of A or
40,000 units B. In Plant II special
purpose equipment can produce a
maximum
20,000 units of A and
6,666 units of B. General purpose
equipment Plant II could be used
to produce a maximum of either
26,666 units of A or 6,666 units of B.
Each of these production possibili
ties can be determined by dividing
the total
available production
hours by the required production
hours per unit, both
which are
found in Exhibit 9, page 42.
Optimum combination

Considering all of the above data,
how does one approach the deter
mination of that combination of
production and sales which will
yield the optimum profit? In this
case the problem is easily solved
since the profit contribution per
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EXHIBIT 13
DETERMINATION OF THE OPTIMUM COMBINATION OF PRODUCTS
Plant 1 Production on Special Equipment

Units produced using full capacity
Disposal of units produced to most
profitable territories*
Eastern Territory
Western Territory

Product A

Product B

80,000

60,000

60,000
20,000

60,000

Plant II Production on Special Equipment

Units produced using full capacity
Disposal of units produced to most
profitable territories*
Western Territory

Product A

Product B

20,000

6,666

20,000

6,666

Summary of Sales Potential and Its Fulfillment
Eastern Territory

Potential sales
Sales potential filled by special
purpose equipment
Plant 1
Plant
Remaining potential to
filled
by general purpose equipment

Western Territory

A

B

A

B

60,000

80,000

50,000

40,000

60,000

60,000

20,000
20,000

6,666

10,000

33,333

20,000

*Units are sent to territories in the order that will produce the greatest contribution
per unit as shown in Exhibits
and 11.

unit is greater when special purpose
equipment is used than when gen
eral purpose equipment is used.
Thus, as long
there is capacity
on special purpose equipment it
will be used. When the special
purpose equipment capacity is used
up, then the less profitable general
purpose equipment will be used.
Since there is not enough produc
tion capacity on the general pur
pose equipment to produce at the
potential sales level, the available
hours on the general purpose equip

ment will be used on those products
that produce the greatest return per
production hour as shown in Ex
hibit 13 on this page.
As was mentioned previously, the
general purpose equipment capac
ity is less than the remaining sales
potential. This makes hours of gen
eral purpose equipment capacity a
scarce resource and the optimum
usage of a scarce resource is in ac
cordance with its contribution.
Thus, the fulfillment of the remain
ing sales potential by general pur

pose equipment should be based
upon a contribution per hour of
production time available and not
a contribution per unit of Product
A or Product B.
The contribution per hour is cal
culated by dividing the contribu
tion per unit by the required pro
duction hours per unit
shown
in Exhibit 14 on this page.
Based on these calculations of
contribution per production hour
the remaining sales potential would
be filled by the use of general pur

EXHIBIT 14
CALCULATION OF CONTRIBUTION PER HOUR OF PRODUCTION TIME AVAILABLE

Product A
Eastern Territory
Plant 1

Contribution per unit
of sales (Exhibit 11)

$2.00

Required
production hours

1.5

Contribution per
production hour

$1.33
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Plant

.75

Product B
Western Territory

1

Western Territory

Plant I

Plant II

Plant 1

Plant II

Plant I

Plant II

$1.50

$1.25

$4.50

$4.50

$4.00

$5.00

1.5

.50

Eastern Territory

$1.00

$ .83

1
$4.50

1.5

$3.00

1
$4.00

1.5

$3.33
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may be forced to express the entire
problem in algebraic form. The al
gebra involved is known as linear
algebra since it forms a set of linear
equations.
The use
algebra in solving op
timum product mix problems is seen
as a necessity if some products have
greater contributions when pro
duced on general purpose equip
ment. For example, one might
consider using general purpose
equipment to the extent of its capac
ity followed by the use
special
purpose equipment when contribu
tions per unit are $5.00 and $4.50

pose equipment as shown in Exhibit
15 on this page.
Review of last illustration

Fortunately, in this illustration
the optimum combination of prod
ucts can be derived rather easily
by using the contribution data in
Exhibits 10 and 11. The reason is
that the contribution per sales unit
is less when general purpose equip
ment is used for all production and
sales possibilities.
If, in any particular situation, the
above condition does not hold, one

EXHIBIT 15
USE OF GENERAL PURPOSE EQUIPMENT
Eastern Territory

A
Remaining potential to be filled
by general purpose equipment

Western Territory

B

0

A

20,000

10,000

B
33,333

Filled by general purpose equipment
Plant I
Plant II

20,000

20,000
6,666

Unfilled potential — capacity
0

not available

0

10,000

6,667

EXHIBIT 16
OPTIMUM PRODUCT MIX PROBLEM

Objective
Maximize 3Ae1S + 4.5Be1S + 1.5Ae2S + 4.5Be2S + 2.5AW1S + 4BW1S + 2AW2S
+ 5BW2S + 2AE1G + 4.5BE1G + .75AE2G + 4.5BE2G + 1.5AW1G
+ 4BW1G + 1.25Aw2G + 5BW2G

Restrictions on Objective
Sales Potential
aE1s + AE2S +

Ae1G + AE2G

60,000

Eastern Territory

50,000

Western Territory

Be1S + BE2S + BE1G + BE2G

80,000

Eastern Territory

BW1S + Bw2S + Bw1G + BW2G

40,000

Western Territory

A

S + Aw2S + AW1G + Aw2G

≤

Available Production Hours
•.5Ae1S
Be1S
1.5AE1G

+
+
+

.5AW1S
BW1S
1.5AW1G

Ae2S

+

aW2s

1.5BE2S
1.5AE2G

+
+

1.5Bw2S
1.5Aw2G

+

+

BE1G

1.5BE2G

40,000
60,000
+
BW1G

40,000

20,000
10,000
+ 1.5BW2G

10,000
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Plant I

Plant

per unit, respectively, for Product
A. However, this may not produce
an optimum if Product B can be
produced on general purpose equip
ment at a contribution of $4.75 and
on special purpose equipment at a
contribution of $4.95 and there is
enough special purpose equipment
to produce all needs for Product A.
As the number of such combina
tions increases, the optimum prod
uct
becomes less and less ob
servable. Ultimately, there is no
alternative but the use of algebra.
In this case, the preceding prob
lem can be expressed in algebraic
form using the notation of Exhibit
12, page 44.
The algebraic expression
the
problem is shown in Exhibit 16 on
this page.
In the algebraic expression of the
problem there is one equation that
expresses the objective, that is, to
maximize the total profit contribu
tion. This equation is known as the
objective function. The numbers in
the objective function represent the
profit contributions for the products
produced in various plants and
sold
various territories, repre
sented by the letters in the equa
tion.
All the other equations represent
restrictions
sales potential and
production capacity. These restric
tions are all expressed in the form
inequalities since sales poten
tials and production capacity rep
resent upper limits, and both sales
and production could be equal to
or less than potential in the opti
mum solution to the set of eleven
equations.
Solving these equations means
that we desire to derive values for
the A’s and ’s that will produce
the maximum total profit contribu
tion. An interesting and distressing
point concerning solutions to such
a set of equations is that there are
situations that will yield no solu
tion, that will yield one solution,
48
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and even that will yield many so
lutions. In our case, we desire the
solution that maximizes the profit
contribution.
Where there is no solution, there
is no maximum; where there is one
solution, it must be the maximum;
where there are many solutions,
the maximum must be sought out.
Seeking out the maximum may be
a long and tedious process since
one would never know that he had
the maximum if all possible solu
tions were not tested.
Fortunately, there has been de
veloped a routine technique for
deriving the maximum solution (if
a solution to the equations exists).
This technique, known as the “sim
plex method,” can easily be pro
gramed on electronic computers.
This process of using linear algebra
and the simplex method of solving
linear equations have been given
the imposing title “Linear Program
ing.

The role of fixed costs
The above decision on optimum
product mix ignored the fixed cost
factors since the decision related
only to those factors that changed
because of the decision. That is,
variable costs were assumed to be
the only costs relevant to the deci
sion.
In a more exacting situation than
that illustrated above the assump
tion concerning the irrelevance of
fixed costs will have to be modified
since there are many possibilities
for specific types of fixed costs to
change with the decision made. One
need only consider such items as
salaries and service department
costs, which can be reduced if pro
duction capacity is not utilized.
Actually, it would be preferable to
consider more specific and precise
breakdowns of costs than the simple
fixed-variable breakdown even if
fixed and variable costs are sub
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categorized into production costs,
distribution costs, and transporta
tion costs. There are more degrees
of cost fixity and variability than
can be allowed for in a simple cost
breakdown of fixed and variable.
Another reason why fixed costs
cannot be ignored in a real situation
is that if the optimum product mix
is such that some elements of capac
ity are not needed, the information
should be brought to the fore. In
the preceding two product—two
plant—two territory example
plant capacity was utilized, but
some elements of territorial capac
ity were not utilized. There were
10,000 units of A and
units
B that could have been sold in the
Western Territory, but production
capacity was not available.
With this in mind, the decision
maker should consider the possi
bility of reducing the fixed costs of
the Western Territory which the
company cannot take advantage of.
These fixed costs may be sales pro
motion and advertising costs or the
salaries of sales personnel who are
not really needed. On the other
hand, the company could also con
sider the possibility of increasing
the fixed production costs in order
to provide the additional produc
tion capacity necessary to meet
sales potentials. Either way the
reader must realize that fixed costs
cannot be ignored for purposes
decision making and, furthermore,
that information on various layers
of direct and common fixed costs,
as illustrated above, can be very
useful to the decision maker.

The uses of linear programing
Linear programing can be used
in those many decision-making situ
ations where the objective is to
maximize or even minimize a cer
tain value such as revenue or costs.
The problem should be expressed
algebraically in as precise a manner

as possible. A possible objection is
that the equations are linear and
straight lines may not fully express
the cost and revenue functions of
a business situation. However, one
should remember that a linear equa
tion is probably as close an approxi
mation to real life as the estimates
of cost and revenue that will be
used in the equations. Why, there
fore, should we ask for more preci
sion in the algebra when the preci
sion of the cost and revenue data
is probably of the same approxi
mate level of exactitude? Another
point to remember is that within
the usual range of relevance to
specific decisions the cost and rev
enue functions approximate a
straight line.
With linear programing, break
even analysis proves to be much
more useful. In fact, linear pro
graming stretches the cost-volumeprofit relationships inherent in
breakeven analysis into a fairly re
alistic quantitative approach to the
incremental cost and revenue con
cepts of micro-economics.
Much work has already been
done by individual firms in the area
of linear programing. Those who
have yet to learn of it are missing
out on one of the most valuable
quantitative tools developed in re
cent years.
There is no doubt that more busi
nessmen and accountants should
begin to consider the possibility of
using linear programing to express
cost-volume-profit relationships and
to derive the optimum combination
of cost, volume, and profit. One
need not worry about the size
the equations or the number
equations since computers are
readily available to use the simplex
method of solving linear equations.
Furthermore, there is the possibility
that the number of factors and
equations could be fewer in some
situations than in the illustration
presented in this article.
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An Orientation Article

No one article can really explain all that is involved
in the preliminary work that must
done before a
computer installation is decided on. This article,
however,
broad steps that must
taken
—

THE EDP FEASIBILITY STUDY
by Thomas J. Kelly and John R. Nolan
Arthur Young & Company

used to be the dream of every
management consultant to “in
stall” a computer in a client com
pany, a badge of achievement
its in an
exciting new world.
That was yesterday. Today that
dream could be a nightmare,
computer installations of every size
and every description mushroom in
large and small industries across
the country. Some are unnecessary;
some are so badly planned that a
healthy company can be seriously
hurt; some are put in the wrong
company, at the wrong time, for
the wrong reason.
t

I

And, to a very large degree, it’s
the consultant’s responsibility to see
that these cases are minimized.
This is particularly true when his
client is a smaller organization that
is flirting with the idea of a com
puter for the first time. The large
company has seen enough of its
peers go through computer instal
lation to be aware of some of the
pitfalls involved. Moreover, it has
the time and the talent on its own
staff to take a significant role in the
planning that must precede a com
puter installation. The smaller com
pany, on the other hand, is apt to
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the

be

close its eyes and trust blindly in
outside advisor.
And that’s a situation which is
likely to be increasingly common in
the years ahead as more and more
companies take the electronic
plunge. Thus, it is only common
sense for every management ser
vices advisor, whether or not he has
ever been a part of a computer
operation, to learn as much as he
can about what’s involved.
The first step in approaching a
computer installation is the feasibil
ity study. This is perhaps the most
important step of all since all the
50
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others stem from it, and serious
mistakes or omissions in the feasi
bility study will be echoed by
errors or inefficiencies at each sub
sequent stage of the installation.
There is a point of no return in
conversion of a company to com
puter processing, and once the
feasibility study is completed it is
being rapidly approached.

Three basic questions
There are three questions every
consultant should keep in mind be
fore he becomes involved in a feasi
bility study:
1. Is electronic data processing
equipment really necessary to this
client at this time? Could in
creased efficiency and lowered costs
achieved through systems improve
ment outweigh the advantages
gained by the installation of a data
processor?
2. Assuming EDP machines can
be justified, are they desirable be
cause they will bring an almost
immediate payoff in making an ex
isting system of operation less ex
pensive (in terms both of space
and salaries) or because they will
permit greater integration of the
entire network of systems by which
the company operates? Almost as
important, which goal does manage
ment want most?
3. Is the company management
hoping to justify a computer simply
because it wants one, for "prestige”
purposes, and with little or no hard,
logical justification for one?
No consultant is going to be able
to gain the answers to all these
questions when he first begins con
sidering the engagement, but, if he
keeps them in mind, he can usually
learn in his preliminary discussion
with management what its major
motives are. Then he can frame his
program within the context of these
motives. For in the last analysis, his
plan will only be accepted if it is
approved by management. He can
persuade, he can point out pitfalls,
he may be able to change manage
ment’s mind, but he has to know
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what is in that collective mind first.
At this stage of discussions with
management, he should also make
a careful study of the financial re
sources of the company. Assuming
that a computer would be useful,
does the company have the money
to make the investment? This is not
such an obvious point as it may
seem at first. The apparent costs of
a computer installation are only a
part of the financial outlay that will
be needed.
Costs and time for a thorough
systems study, costs for program
ing, and costs of testing the pro
gram can be considerably higher
than the cost of the basic machines
— many a company has learned to
its great sorrow.
With this information garnered
from top management, the consul
tant has the answer to his first ques
tion: Could a computer installation
offer benefits either in terms of
long-run savings achieved through
a better and more efficient system
or a quick payoff through reducing
the number of workers needed in a
few major high-volume operations?
Alternatively, would it merely sat
isfy the company’s corporate ego—
and perhaps even damage the com
pany financially?
Obviously, in either of the last
two cases the responsible consul
tant will try to persuade manage
ment to forget its ambitions. If the
computer installation would ac
tually damage the company, he can
usually, simply by careful and
scrupulous marshalling of the fig
ures, talk management into a more
realistic attitude. Even if the com
pany will not lose financially, but
the computer could do no possible
good, it is best to warn manage
ment against it. If the company in
sists, then the consultant would be
wise to terminate the engagement.
That will forestall recriminations
and buck-passing later on.
Except in the case where even a
small computer installation is
clearly beyond the company’s re
sources, though, most of the in
stances where management wants a
computer solely for prestige rea
sons will be borderline in nature.

Some companies want a computer for
prestige reasons only, with no hard,
logical justification for getting one.

Management may not have a very
clear or realistic conception of
what benefits could be gained from
a computer, but a systems study of
the company may reveal a variety
of areas that could be improved
and where savings could be
achieved.
However, the management that
is eager to buy or rent a computer
without being equally ready to
spend the time and effort required
for a fairly extensive systems study
is to be avoided like the plague.
Installing a computer without thor
ough preparation simply invites
chaos—chaos which can sometimes
take years to straighten out.

Systems study essential
So study of the company’s pres
ent systems is the essential second
step in a computer feasibility study.
Here again, the guidance gained
from the early conversations with
top management can determine the
shape of the study. Is the company’s
goal to gain immediate payoff main
ly on a few points of major paper
work volume, or within a single
region or division, or does it wish
instead to achieve a company-wide
system where all major paperwork
and information flows will even
tually lead to or stem from the
computer?
The latter requires a comprehen
sive study of all data processing and
record-keeping areas within the
company. It is, of course, far more
valuable to the company in the long
run. Furthermore, it makes much
better use of the computer because
it utilizes some of the machine’s
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The over-all nature of the company and its primary goals should be considered . . .

unique abilities beyond its poten
tial for generating an enormous
amount of data in an incredibly
short time. However, there are
instances, especially in companies
in which a tremendous amount of
clerical effort is expended in one
given area, where a computer in
stallation will bring immediate and
substantial savings. In such in
stances it is necessary to go through
the process of systems analysis and
redesign just in that area and the
areas immediately supporting it and
depending on it. Utility billing is
an example we’re all familiar with.
Insurance premium notices would
be another. For a company that
must stock an enormous number of
individual machine parts in inven
tory—a manufacturer of agricultural
machinery, for instance—inventory
control alone might well justify a
computer.

First step in the systems study
Obviously, the systems study will
be simpler in the case of a com
puter application limited to a few
areas, although care must be taken
to study and possibly redesign the
systems in use in areas directly con
nected with the primary one. But
since the same ground rules apply
in a systems study for an entire
company, let us, for the sake of
conciseness, consider that the ana
lyst is faced with the need to make
a comprehensive study of all the
company’s data processing needs as
preparation for design of an in
tegrated system.
His first step is to review what
ever the company has available in
written or graphic form describing
its pattern of information flows.
These would include organization
charts, departmental flow charts
when they are available, and tables
of equipment and personnel for ma
jor areas. He would list major files
and their uses and trace major data

flow patterns among departments.
In the process he would pay par
ticular attention to known problem
areas and begin to try to under
stand why they are problem areas.
Understaffing? Inadequate equip
ment? Are they in logical sequence
in the over-all work flow or do they
represent a seemingly illogical spur,
a deviation or backtrack in that

He would then list each of the
major work areas by importance in
terms of the cost of the work per
formed and the immediate impor
tance to the company of having the
work done accurately and swiftly.
This ranking of areas by degree of
importance is then matched against
computer capabilities to determine
just how much improvement
terms of cost or increased efficiency
adoption of electronic data process
ing might bring to the area under
consideration. Research and devel
opment might be extremely impor
tant to a given company—and
extremely expensive as well—but it
would not be as adaptable to mech
anized data processing as payroll
or production or billing or inventory
control or sales forecasting. (On
the other hand, R. and D. might be
allotted a certain amount of com
puter time for its own use in scien
tific or engineering computations.)
At the same time the over-all
nature of the company and its
primary goals should be taken into
consideration. Payroll is a very
simple application; sales forecasting
a very difficult one. Yet for a man
ufacturer
women’s dresses, sales
forecasting would be far more im
portant. The manufacturer must
take a chance at the beginning
each season on a number of dif
ferent models, some of which may
sell very well and some of which
will never move off the racks. The
ability to cut back production fast
on the slow-moving items and ex
pand it fast on the popular models
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on the basis of projections from
early sales reports would obviously
be a source of greater profitability
than cutting the cost of routine pay
roll processing.
When this comparison has been
completed and rough cost, savings,
and profit figures worked out, the
analyst can determine the primary
applications for the computer. Our
experience has been that about 10
per cent of the applications usually
represent more than 50 per cent of
the total data processing work load,
and that, if the company has al
ready been using punched cards,
almost all the punched card ap
plications will be included.
These preliminary steps con
cluded, the consultant has a rough
picture of what his client’s elec
tronic data processing system
should, if adopted, try to accom
plish. The final decision is not yet
made, but the picture at least looks
promising enough to warrant fur
ther investigation. So far an outline
has been created; now the details
are to be filled in.

The study team
It is at this point that the study
team, or committee, is created. So
far the analyst has operated more
or less alone under a general direc
tive from management. He may
have asked occasional questions to
clear up particular points that arose
in his preliminary survey, but to
date it has been largely a project
carried through his own work and
that of his staff. Now is the time
when company personnel must be
brought into play to review with
the analyst the objectives he has
outlined, to fill in details, and
point out gaps in his work.
Prior to the formation of the
study team, the analyst should
have prepared simplified over-all
flow charts of the present system
and the proposed new system.
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These should not be prepared in
great detail, but they should be
precise enough to make clear the
major lines of communication be
tween departments and the major
work flows within departments.
The study team should be com
posed of representatives—knowl
edgeable representatives—from each
of the departments that will be
directly affected by the installation,
plus systems analysts if the com
pany has them on its staff.
In general, department managers
are best as representatives, since
inevitably some changes in proce
dures will have to be postulated in
the feasibility study and their ac
ceptance is more likely if the de
partment manager is present in the
discussions leading to the proposed
change, sees their necessity, and
agrees to them right from the start.
Furthermore, a recalcitrant depart
ment manager finds it much more
difficult to defend some pet project,
report, work form, or method of his
own before a committee of his

peers, who clearly see that it con
tradicts the basic over-all system
being developed, than he would in
solitary conference with the analyst
in his own little domain.
However, the analyst should al
ways remember that the major re
sponsibility for the feasibility study
is his, that the departmental rep
resentatives are mainly there as a
sounding board for his ideas and
a guard against any gaps or errors
in his reasoning about the actual
needs of their department for in
formation. The department people
are line personnel, after all; the
study team is just one of their
responsibilities. They act as a check
on the analyst and
a possible
source of suggestions to him; they
should never be regarded as the
typical vaguely guided and moti
vated committee in which each
member has an equal vote and the
majority rules. This group after all
is not expected to make any de
cisions; its only responsibility is to
emerge from the study with a rec

ommendation based on facts and
logical assumptions.
Generally, it’s best to have all
the members of the group meet
together from the start, but this
may be unwieldy in a very large
company, or difficult, alternatively,
in a company where line manage
ment does not have much available
time. If it’s necessary to stagger
committee representation, then it
goes without saying that people
from departments with related or
interdependent functions should be
assigned to the committee at the
same time. Payroll and personnel
should be represented at the same
time, for instance, as should inven
tory and production. Certainly, too,
there should always be represen
tatives of the major divisions that
will be affected by the conversion
—production, sales, finance.
Now the team analyzes the major
systems areas of the company. The
informal flow charts the analyst has
already prepared, with the modifi
cations and corrections stipulated



After working out rough cost, savings, and profit figures, the analyst
can begin to determine the primary applications for the computer.
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The analyst should always remember; the major responsibility is his.
Other members of the study team are mainly there as a sounding board.

by the departmental people, are
further modified on the basis of the
total work flow pattern that has
emerged from the committee’s dis

cussions. Simplifications of proce
dures are made wherever possible.
Time schedules for availability of
input information and the require
ments for output and periodic or
random peak loads are worked out.
The volume of transactions to be
posted to various documents, rec
ords, or reports is analyzed with a
careful eye to any possible elimina
tion or consolidation of reports and
forms that can be achieved right
within the present system.
The last is very important—for
two reasons. Unless the present sys
tem is tightened, pruned, and im
proved wherever possible, all kinds
of archaic and totally useless forms,
work patterns, reports, and records
are likely to be carefully preserved
in the electronic conversion. (In
deed, in some cases, the computer
has made the situation worse by
making it so simple to produce
extra copies of each.) Then, too, it
often will be found that methods
improvement, with or without a
computer, will bring far greater

savings than the computer alone
possibly could; what the company
really needs is systems improve
ment, not speedier generation of
papers.

Full potential of computer
There is one other impelling
reason for this ruthless elimination
of all that is unnecessary from the
present system. Clearing the under
brush allows the necessary parts
the system to be seen in much
clearer perspective and thus makes
it simpler, in terms of the abilities
of the electronic data processor, to
make really significant systems im
provements, to align functions in
the most logical order, and not only
to transfer clerical processing tasks
to the computer but also to elimi
nate some clerical processing tasks
entirely because of the abilities of
the computer. Unnecessary paper
should be weeded out until only
the essential information documents
going to the people who really need
them remain. Often this process
makes it clear that even some of
these documents are not really nec
essary. The computer itself has a
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memory which can print out in
formation whenever it is called for.
Do we really need information re
ports on inventory, for instance, as
long
we can program into the
computer instructions to issue or
ders to restock whenever inventory
on a given item goes below a cer
tain level?
So it is vital that the committee
carefully analyze the type and
complexity of the information con
tained in various reports and deter
mine the use made of output data.
Naturally, this cannot be done
solely on the basis of meetings
the study team. Much of this basic
research must be done by the
analyst himself through depart
ment-by-department interviews, ob
servation, and analysis.
When as much streamlining
the present system as is possible
has been accomplished, the mem
bers of the study group are ready
to determine the requirements for
data processing—present and poten
tial. First, they define the correct
system requirements, analyzing the
data gathered for common data
flow, similarities in contents of files,
processing procedures, and sched
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ule requirements. Then they can
move on to determine the cost ad
vantages or benefits of improved
processing that can be gained from
mechanization in each area.
Finally, they mesh all their previ
ous findings into the broad concept
of a total system for all areas
studied, grouping similar activities
and eliminating manual communi
cations and filing activities that can
be performed by a computer or its
peripheral equipment. The cost re
duction figures are broken down to
distinguish between those which
would be achieved by the sug
gested systems improvements even
if the computer project were to be
abandoned and those that could
only be won through mechaniza
tion.
At this point, the possible benefits
and savings figures of mechaniza
tion have been established, but one
essential step still must be taken.
What machine, what manufac
turer can best meet the needs that
have been established in the feasi
bility study?
There is no one best machine,
just as there is no one best manu
facturer. Generally, they are all
good, but each has peculiar ad
vantages of its own for particular
purposes. The larger machines that
have modular units can be adapted
to a variety of requirements, if the

requirements are known. So it is up
to the analyst to define the con
figuration of equipment needed
terms of class, general size, and
type of devices (memory, output,
etc.) and submit his specifications
to the manufacturers who seem
most likely to be able to meet his
requirements. It is important not to
put the cart before the horse. The
machine should always be chosen
to meet the needs of the system
that has been developed, rather
than the system’s being altered to
meet the capabilities of a particular
machine or machine complex.

Working with manufacturers
Relations with the manufacturers
being invited to submit proposals
should not be at arm’s length by
any means. Rather, the analyst
should co-operate with the manu
facturers as much as possible in
developing their proposals. Often
they will be able to suggest im
provements in the system that has
been worked out or point out alter
native methods to those which are
incompatible with any computer.
It is also important in the
interviews with manufacturers to
require that they furnish compre
hensive information not only on
their machines but also on the back
up services they can provide. How

much help are they prepared to
give during installation and for
how long? How many packaged
routines have been prepared for
their equipment? How many service
people do they have in the locale
of the installation? Are there other
computers of their manufacture in
the area so that processing facilities
could be “borrowed” in case of a
breakdown?
On the basis of all these factors,
the feasibility group prepares its
final recommendations—to automate
or not to automate, and, if the
former, what equipment to use in
doing so.
Now the hour of truth has ar
rived—the presentation of the study
group’s recommendations to man
agement. A formal report contain
ing the recommendations should be
prepared giving the reasons (sup
ported by facts) why the company
should decide to approve a com
puter system. The report should
include at a minimum the following
information:
The general purposes for which the
equipment will be used and the
principal advantages that will ac
crue to the company.
The basic reasons for recommend
ing the equipment to be used.

The effects on the company’s or

The system must be tightened, pruned, and improved wherever possible.
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ganization structure and methods
Inventory reduction (carrying cost,
made on a relatively frequent basis.
of doing business that may be ex
insurance, ad valorem taxes, mate
Analysis of profit and loss by prod
pected as a result of changeover to
rial handling costs, obsolescence
uct, salesman, or other profit cen
electronic data processing.
and spoilage, etc.).
ter.
Any special personnel problems
Improved production control, re
that may result from the changesulting in less idle machine time
These figures, of course, cannot
over and, if people will be dis
and improved use of manpower.
be predicted with a high degree
placed, the areas in which the
precision, but the fact that they do
Better anticipation of customer re
can be anticipated.
represent areas where substantial
quirements, lower inventories, few
savings might be anticipated
A detailed timetable showing how
er stock-outs and lost sales, less
should be stressed in the manage
long a time lapse must be expected
overtime for manufacturing rush
ment report.
before the new equipment will be
orders, and shorter production
In addition to the written report,
fully functioning, with a reasonably
cycle times resulting in improved
there should be an oral presenta
detailed plan showing how the
customer service.
tion to those members of manage
company may carry on its normal
Improved accuracy in order proc
ment who will make the final de
business during the period of
essing and billing.
cision. This report should hit the
changeover.
high spots of the written report,
Better credit control—frequent re
Return on investment computa
but it should hit them briefly. It is
ports of aged accounts receivable,
tions.
an excellent idea for the consultant
faster recognition of changing
to use flip charts or some other
trends in customer preference in
In estimating the economic ef
visual means to emphasize the
styled merchandise, etc.
fects of EDP, the analyst should
points he is making in his presenta
consider and indicate in his report
Closer control over expenses and
tion, since some people have much
to management these possible ad
investments by comparison with
better visual than aural compre
budgets or other forecasts, to be
vantages:
hension. Also, it is wise to avoid
the use of detailed figures in such
presentations. The detailed figures
are all in the report—or they should
be. They will only bore the manage
ment group if presented in infinite
detail orally. The important ques
tions to emphasize are these:
Will the computer save us money?
Will it improve our operations?
In what areas can we expect the
greatest improvement in opera
tions?
How great will our starting costs
and conversion costs be?

Besides the written report, there should always be an oral presentation.
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One final word about the feasi
bility study, the first step on the
road to electronic data processing.
Although the consultant should
make his verbal presentation brief,
dramatic, and succinct, that does
not mean that he should not be
prepared to answer the most de
tailed and searching questions
from his management audience. So
it’s up to the consultant to know
most of the answers, and to be
able to locate rapidly in his copy
of the report all of the data that
may be requested.
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ORGANIZATIONAL CHANGE
by Gerald G. Fisch
Touche, Ross, Bailey & Smart

change is in
methods, manpower performance
evitable. Company objectives
requirements change, as do the
change as economic and technocharacteristics of the manpower it
logical conditions evolve. Profit and
self. As a result, cost performance
volume patterns change with the
ratios are altered. Thus, any organ
product line. When different goods
ization undergoes steady changes
in structure, in manpower, and
are to be produced by different
in spirit—whether we plan these
This article is adapted from a chapter
changes or not.
in Mr. Fisch’s forthcoming
, Or
How should managers deal with
ganization for Profit: Management for
this
continual organizational
the Age of Technology, which will be
change?
Primarily, they should seek
published by McGraw-Hill Book Com
to put an end to the spiraling of
pany in the fall.
rganizational

O
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organizational problems that occurs
in most companies. This is the typi
cal spiral: Conditions of organiza
tional laissez-faire lead to severe
problems and ultimately to a re
organization. But once the reorgan
ization is complete, managers
typically stop surveying organiza
tional developments, so that they
enter another period of laissezfaire, which leads again to prob
lems and subsequent reorganiza
tion.
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Naturally, there are many varia
tions
this spiral. Companies
sometimes follow a sporadic, or
spasmodic, approach to organiza
tion; periodic management adjust
ments trigger drastic reorganiza
tions, with little thought given to
planning goals. Ideally, managers
should seek an approach that per
mits continuous, forward-looking,
evolutionary adjustment of the or
ganization to adapt it to change
gradually and in accordance with
well-thought-out objectives.

New

enture

The organizers of a new venture
have the advantage of having no
past errors to undo. Even so, it is
not easy to organize a new facility.
People are brought in from vari
ous sources, so that few are used
to working together. And, of course,
each tries to find himself and his
niche in the new company. Despite
the best job descriptions in the
world, the spirit of organization has
to be built. There is no hard core
of people who reflect a unified
spirit. Consequently, the human re
lationships present complex prob
lems. People tend to test one an
other. Even a new vice president
will test what his powers are visa-vis another vice president. Much
jockeying will go on until people
work out accommodations with one
another.
That is why the start-up of a
new venture requires a well
planned time-phase approach. In
the new venture depicted in Ex
hibit 1 on page 55 and Exhibit 2
on page 57, before the organiza
tion had reached the stage of rou
tine operation plus growth, about
20 per cent of the people had been
shaken out completely and an
other 20 per cent had had their as
signments changed, mostly accord
ing to plan, from the initial ones.
Exhibit 2 was derived from an ac
tual situation where a major new
facility was being created. This fa
cility was jointly owned by two
separate companies under a for
mula of acceptance of cost and out

put. In this case, five different
phases
operation were planned
for: (1) design engineering and
equipment procurement, (2) plant
construction and equipment instal
lation, (3) start-up and initial sales,
(4) routine operations, and (5)
routine operations plus growth.
For each of these phases primary
objectives, secondary objectives,
primary skill needs, complexity fac
tors, and co-ordinate factors were
identified. Notice that each of the
five time phases presented new
complications and required new
personnel and structural adjust
ments. (Actually, even the spirit
of the enterprise may need to be
changed as a new venture ma
tures.)
If such planning is done at the
very beginning, judgments can be
made as to how various people will
shift as the venture progresses from
one phase of growth to another.
Such planning enables us to esti
mate in advance that some people
will not be required when the unit
reaches the routine operation stage,
while others will be needed at this
stage who could not possibly be
used until, say, the end of the third
phase. In this way, much manpower
planning can be done early. Fur
thermore, rough approximations
can be made as to structural shifts.
If affected people are “in” on what
will be occurring, the organization
will not suffer from the inefficien
cies caused by uncertainty and the
malfunctions caused by lack of pro
vision for what is to follow.
When an operation is started up,
technical knowledge is usually
more important than any other fac
tor. Without technical knowledge
the enterprise is not even in busi
ness. But as this technical knowl
edge seeps down through the or
ganization, it becomes shared by a
large number of people, and other
factors come into play. Highly
sophisticated management skills are
required. As the organization ma
tures, it acquires so many people
with technical and supervisory
skills that the emphasis shifts from
managing things to managing peo
ple.
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One can see this evolution in the
growth of a small company. The
small company begins with know
how. It must know how its products
are made, how they are sold, how
they are priced, how they are pack
aged, and how they are used. Tech
nical knowledge is everything. But
the business grows it requires
more and more people, and super
visory skills assume greater im
portance. Technical skills are taken
for granted to some extent. The
company has acquired numbers of
salesmen, for example, who, while
they know how to sell, require
managing.
Eventually there comes a point
in the growth of the company
where supervisory and ordinary
managerial skills are no longer
enough. Perhaps the company has
become such a factor in the market
that if it just made products and
sold them and supervised the peo
ple who accomplished the making
and selling, it still might be in seri
ous trouble. The company now
needs direction at the policy level.
How much should it make? How
many salesmen should it have?
How large should its manufactur
ing facilities be? What kind of
long-range plans should it have?
Suddenly, also, the accounting sys
tem becomes insufficient as the con
trol device; the marketing depart
ment seems relatively primitive
and market research becomes nec
essary. Thus, the new skills needed
in the maturity of a company are
management skills that, in com
plexity, go far beyond the super
vising of people and
production.

The Going Company
How should organization be ap
proached in the going concern?
First
all, it should be recognized
as being a basic on-going function,
not something to which top man
agement gives attention only when
it gets into serious trouble. In most
companies there is no continuing
control over organizational change.
The organizational changes that are
made deliberately are managed by
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EXHIBIT 2
A Tabular View

Time Phase

Primary
Objectives

I
Design Engineering
Equipment
Procurement

Up-to-date design
—within capital
budget and equip
ment availability

II
Plant Construction
Equipment
Installation

Quality construc
tion and installation
on time schedule
and within
budgeted costs

Organization Problem In

a

New Joint Venture

Secondary
Objectives

Primary
Skill Needs

Complexity
Factors

Plan and prepare
for Phase II

Ability to procure
and co-ordinate
engineering skill
and design experi
ence for all three
plants

Changing project
size . . . Changes in
plant location . . .
Large capital
investment

Ability to procure,
co-ordinate, and
control contractors,
subcontractors,
and suppliers

Cost-plus contract
. . . Number of con
tractors and sub
contractors . . .
Conflicting views

Plan and prepare
for Phases III & IV

III
Start-Up
Initial Sales

start-up
and 100% sales of
available products
at maximum profit

None (Concentrate
primary objec
tive)

Detailed knowl
edge of plant oper
ation and of sales
... in practice, not
theory

Sheer project size
. . . Difficult co
ordination . . .
Competitive mar
ket

IV
Routine Operation

Operation at capac
ity .. . Manufac
ture and sales at
optimum profit

Plan and prepare
for Phase V

Management and
supervisory know
how and skill

New organization
... New people

V
Routine Operation
Plus Growth

Continuous growth
... in both market
share and leader
ship as well as dol
lar volume

As determined by
forward planning

people at the middle and lower
levels of the company, not at the
top. The factory manager expands
and contracts the payroll; the per

sonnel manager reshuffles person
nel in response to short-range re
quests coming to him from the vari
ous functional areas; and so on.
Only when things go from bad to
worse and the company begins to
lose substantial amounts of money
—or when there is a merger or
a major reorganization—does top
management get involved in this
all-important activity.
Organization for organization.
This approach is unsound, for the
management of organizational
change is the function of top man
agement. Ideally, there should be a
vice president in charge of organi
zation who reports to the chief
ecutive officer. His responsibilities
should be those of acting for his
chief in the continuing manage
ment of organizational change. The
position of vice president for or
ganization should go to a top ex
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of the

Smooth

Abilities in broad
planning and in
research manage
ment

ecutive of the company who has
had wide experience in many of
the company’s functions and who
has an intimate knowledge of what
the company does and how it does
it. Outside consultants certainly
can be called upon in the early
stages to help get a company
started in this area, for it is diffi
cult for a company to have the
objectivity to assess its own needs
fully. But the job is not something
that can be done once a year when
the consultants come to call. It is
something that must be done all
the time.
The enormity of the job suggests
that no company should have an
industrial engineer or a methods
man as director of organizational
planning. This is not the proper
background. Only a man with top
level executive experience will be
able to see the necessary interrela
tions and apply the sound business
judgment so necessary in a reorgan
ization.
It takes someone of high status
to be in on changes when they are

Organizational
adjustments

Co-ordinative
Factors

Need for tight
control

Increasing need for
central control

Close co-ordination
with the divisions
involved in the par
ticipating com
panies’ marketing
efforts
Changing needs of
participating cor
porations

Changing needs
of participating
corporations

first proposed so that he can evalu
ate them as they unfold. In an era
of almost constant change, in which
products come and go with be
wildering perplexity, in which
mergers and acquisitions are con
sidered and undertaken, in which
the technology of management it
self is evolving so quickly, some
body must be assigned to the job
of co-ordinating the organizational
implications of these changes.
There must be somebody who can
do more than make the profit tests
that the financial men do so well,
someone who can see the implica
tions of proposed changes for the
morale of the organization, for its
structure, for its information flow,
for its personnel requirements, and
for present and future profit po
tential—not just now but five or
even ten years into the future.
Obviously, then, this someone
must be in a position to evalu
ate how effectively organizational
changes—once they are made—are
being implemented. Predictably, in
the early stages of organizational
57 59

Management Services: A Magazine of Planning, Systems, and Controls, Vol. 1 [1964], No. 3, Art. 12
EXHIBIT 3
How To Define The Present Organization—A Master Checklist

STEP I-GENERAL ANALYSIS

8. Define the total corporate compensation structure.

Concentrate on the last ten years. Do this to observe the
company’s traditional pattern of organizational adjust
ment.

9. In a preliminary sense, evaluate the contribution to
the company’s success or failure of each organiza
tional sub-unit in total in relation to the manpower
inventory of the unit and the cost of the unit.

1. Define present and past corporate
(what is
paper irrelevant).

in use

2. Define the corporate success formula.

3. List all functions presently performed at each level
and describe in some detail.
4. Evaluate the degree and effectiveness to which each
function is covered.

5. Obtain the total cost of each organizational sub-unit.

Include
all of
the
following:

•
•
•
•
•
•

salaries and
bonuses and incentives
fringe
office space
communications—telephone and
telegraph and information costs
travel costs.

Base this judgment at this stage solely on the data
already obtained, corporate financial data, and gen
eral information
external economic and business
conditions applicable to each unit.
STEP II—DETAILED ORGANIZATIONAL STUDY

1. Using the Organization Center Analysis technique,
interview all executives, managers, supervisors,
technical specialists, senior officers, and a sample of
all other employees.
2. Where indicated, conduct a morale and attitude
study on all levels of personnel to supplement the
Organization Center Analysis study.

7. Obtain a complete Manpower Inventory
Income categories
Age Distribution
Educational Levels
Years with the company
Years of experience in all major
functional areas
Income growth patterns in the last
5 and 10 years.

III—ORGANIZATIONAL COMMUNICATIONS

STEP

—CRITICAL EVALUATION-GENERAL

1. Corporate commercial objectives

Are they adequate?

Is the company
successful?

2. Plans

Do they match
objectives?

If yes,
where—how?

3. Success formula

Does it work?

If unsuccessful
—where, how?

Distribute this Inventory over all major sub-organi
zational units of the

What causes are nonorganizational conditions?

ever this type of action is required.
If he is given a title such as vice
president for organization, he can
meet on an equal level with key
functional people and personally
explain the changes that are in
tended, the reasons for these
changes, the potential short-run
drawbacks, and the probable bene
fits in the long run. He must be
able to listen to a discussion, evalu
ate how parochial a view any given
functional executive is taking, get
all the executives’ fears out on the
table before them, and get inter
functional co-operation to a high
degree.
The vice president for organiza
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benefits
is wages

objectives

by

Employ
three
separate
teams and
have them
work
concurrently
on Steps
II, and III

all manuals, policy procedures, organization
memorandums, etc., and collect and describe the en
tire formal information and control systems. Con
sider not only accounting, but marketing, sales and
production control as well.

6. List all committees:
functions
members
frequency of meetings.

change things seem to become
worse: Profits may dip further; some
personnel may be upset; and turn
over may rise briefly. This is to be
expected because any change—even
if it will yield major improvements
within six months—is bound to
cause some disruption at first.
Others in the organization may be
able to take only a fragmentary
view of what is going on, and as
a result they may panic. There has
to be someone at the very top of
the organization who has the over
all picture from which to see
changes unfolding. Needless to add,
he should be in a position to insti
tute remedial action promptly when

IF
the organization
employs
more than
5,000 persons
or if the
organization
is complex
or
speed is of
the essence

Comment
Eliminate from fur
ther elaborations.

tion is usually assisted by a task
force made up of experts in the
various functional areas, plus some
outside consulting help. Further
more, this vice president for organ
ization should have people on his
staff assigned to each major organi
zational unit to make sure that the
detailed planning and execution for
these units are in conformity with
central plans.
In a large company what is done
depends very much on the infor
mation available. For example, if
there is no manpower inventory
and if organizational manuals are
not accurate, then money must be
spent on extensive task forces, plus
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EXHIBIT 3

 —A Master Checklist
How To Define The Present Organization
3. What of communication-structuring devices such as
manuals!

STEP V—SPIRIT
What is the prevailing spirit of the organization?

is it appropriate?
how does it vary?
what effect does it
have on the
organization?

***** Does this phase of the organization structure
match the skeletal structure—if yes, how?—if no,
where and how?

What are the Profit & Loss consequences of the evalu
ation of Step VII?

What are the Profit & Loss consequences?
Does the spirit match objectives, plans, etc.?

STEP VIII—SUMMARIZE THE TOTAL MANPOWER
INVENTORY
STEP VI-STRUCTURE-SKELETAL
*

1. What essential functions are

over-elaborate
l performed

poorly performed

partially performed
not performed



Describe the evaluation in some detail.

2. What is the emphasis between groups and functions

Critique

3. What patterns of delegation and centralization/decentralization are used?

Comment

* What are the Profit & Loss consequences?

Does the structure match the objectives?

1. What do we conclude from an analysis of compen
sation structure fringe benefit?
2. What of the total information and control systems?

Task force approach. Just how to

reorganize a corporation cannot be
set forth in any absolute formula.
So much depends upon what the
task force finds to be the prevailing
conditions in the enterprise. If the
situation the company finds itself
in is not absolutely crucial, a care
ful, deliberate approach to change
may be instituted. Perhaps experi
ments may be conducted in a divi
sion that is more or less auton
omous, so that ideas for change can
be evaluated. This division may be
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1. Describe the present organization in summary form:
total
spirit
structure
personnel.
2. Explain the reasons for problems—considering also
past total organization history.

STEP VII—STRUCTURE—GENERAL

consulting assignments, even to de
scribe the status quo. This can be
come a mammoth task.

What are the Profit & Loss consequences of the Com
pany Manpower Resources?

STEP IX—FINAL SUMMARY

** Does the structure match the spirit?

**

Does the manpower match

* spirit?
* skeletal structure?
* general structure?

3. Identify the Profit & Loss consequences of the pres
ent organization.
4. Relate the cost in total of the organization and each
sub-unit to the results achieved by that unit.

come something of a model of pro
posed changes, in which top execu
tives from other divisions can be
invited to see the effect of the
changes before they agree to have
them instituted in their own divi
sions.
General Electric Company is a
classic example of the task force
study group approach. G. E. let it
be known throughout the company
that major organizational changes
were going to be made and that,
in order to facilitate these changes,
there would be task force studies
conducted by a central group aided
by literally dozens of consultants.
This task force did job evaluation

studies, salary structure studies,
and gathered all the information
required—even to the extent of set
ting up a management school and a
central management services de
partment. This reorganization is
still going on and has been for the
past fifteen years. Recently G. E. has
realized that it had moved too far
toward decentralization; conse
quently, current moves are toward
recentralization of certain func
tions.
If, on the other hand, the situa
tion is critical (as it was in the
Chrysler Corporation, for example,
when Lynn Townsend took over)
and costs have to be pared and ma59
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Nine steps are needed to define the organization . . .

jor organizational changes made,
drastic measures must be taken.
Thus, there is no ideal formula that
fits any situation. All that can be said

is that, regardless of the company
’s
size, the first step is to define the
status quo in some detail.
Defining the organization. As Ex
hibit 3 on pages 58 and 59
a logical approach to organizational
change is not easy. But the task be
comes manageable if we proceed in
a logical step-by-step fashion.
There are essentially nine steps
necessary to defining the organiza
tion. Naturally, if the company is
a simple one, these nine steps can
be completed quite rapidly. But if
the company is large and complex,
a number of teams may need to be
organized to achieve complete defi
nition of the functioning organiza
tion.

Step I—General Analysis. This
first step can be completed merely
by talking with a few senior execu
tives in the company. With their
help we can define the present and
past corporate objectives and the
corporate success formula. We can
list all the functions now being per
formed at each organizational level
and describe them, not in terms of
specific jobs, but in a general way.
Then, on the basis of the general
experience of the persons inter
viewed, we can begin to evaluate
how effectively each function is
covered.
We can obtain from the account
ing department the total cost of
each organization sub-unit. We can
list all standing committees. We
can obtain a complete manpower
inventory by income distribution,
age, educational level, years with
the company, years of experience
in all major functional areas, and
income growth pattern over the
last five to ten years. We can dis
tribute these costs over all major

organizational sub-units of the com
pany and evaluate, in a preliminary
sense, the contribution that each
of these sub-units is making to the
company’s over-all success and
failure.
This step is devoted both to as
sembling data already available
within the company and to gather
ing general information on external
business conditions that may im
pinge upon the effectiveness of
each unit of the corporation.

Step II—Detailed Organization
Study. In this step each organiza
tion center is analyzed to obtain a
thoroughly realistic picture of the
company as it is right now. There
is no better way to analyze an or
ganization in detail than to obtain
a picture of what is really going on
from key people at various levels
throughout the company. Some
times morale and attitude studies
may be appropriate to supplement
information obtained by the organ
ization center analysis.
Step III—Organizational Com
munications. Here we attempt to
determine how the organization
communicates with its parts. We
accomplish this by collecting all
organizational communications—
manuals, procedures, memoranda—
and putting together an accurate
picture of the entire formal infor
mation and control system. In a
sense, the total communication sys
tem of a corporation presents al
most a mirror image of present and
past malfunctions of the organiza
tion as well as of its sound present
and past aspects.

Step IV—Critical Evaulation. In
this step a general but critical eval
uation is made of the corporate
commercial objectives, the corpo
rate plans, and the success formula.
An attempt is made to arrive at a
preliminary opinion as to what

https://egrove.olemiss.edu/mgmtservices/vol1/iss3/12
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causes contribute to the success or
lack of success of the organization.
We must decide which of these
causes are organizational in nature
and which are nonorganizational
and eliminate the latter from fur
ther detailed consideration, for we
do not wish to attempt to solve
organizational problems with non
organizational answers, or vice
versa. An example of a nonorgani
zational problem is the entry
a
new competitor into a field in which
we were formerly unchallenged.

Step V—Assessing the Spirit.
Here we make an attempt to de
termine whether the spirit of the
organization matches its objectives
and its plans. In a large organiza
tion we seek to determine whether
there are variations in the spirit
prevalent in various parts of the
organization. We further attempt
to discover whether there are seri
ous profit and loss consequences
resulting from the spirit we find
in the company.
Step VI—Skeletal Structure. Then
we attempt to determine which es
sential functions are over-elabo
rated, which are well performed,
and which are performed poorly,
partially, or not performed at all.
We also attempt to evaluate critic
ally the existing emphasis on groups
and functions and the patterns of
delegation and centralization or de
centralization that are used.

Step VII—General Structure.
Here we deal with the general
structural elements, drawing con
clusions
to the effectiveness
the compensation structure and the
fringe benefits offered, the total in
formation and control system, and
the manuals employed. Thus, we
attempt to determine whether these
general elements serve to support
and “flesh out” the skeletal struc
tural organization.
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Step VIII—Total Manpower.
Next we attempt to discover
whether the company’s manpower
matches its structure and its spirit.
We should have obtained certain
information on manpower from the
general analysis conducted in Step
I and considerably more from the
organization center analysis con
ducted in Step II. Thus, at this
stage we are combining manpower
knowledge gained from both these
sources. The combination of all
this information supplies a total
manpower inventory that affords a
check on what the senior executives
interviewed in Step I thought about
the company’s manpower potential.
In preparation for this step we
must have thoroughly thought
through the adequacy of the meth
ods by which we have evaluated
people. Statements made to senior
management about certain other
persons in the company will have
to be defended. Essential to this
defense is a thorough understand
ing of how various conclusions
were derived and an ability to com
municate the reasoning as well
the findings. Since the organization
planner is assessing people who
may have been friends or business
associates of top managers for
many years, it is important for him
to assess them properly.
Step IX—Final Summary. We
are now able to describe the pres
ent organization in summary form—
in terms of its spirit, its structure,
and its personnel. We can identify
the profit and loss consequences of
many facets of the present organi
zation. We can relate the total costs
of the organization to those of each
sub-unit, and, conversely, we can
compare each sub-unit’s profit with
those achieved by other units and
by the corporation as a whole.
Thus, in effect, we have a complete
description of the present organiza
tion, and we may even have a rea
Published by eGrove, 1964


sonably clear idea of the reasons for
some of the problems the company
is facing.
Organizational change. Once we
know exactly what we have, we
can proceed to make improvements.
Usually the necessary changes will
have become obvious in the course
of the organizational analysis.
Unneeded and redundant func
tions can be eliminated. Functions
that are not adequately covered can
be staffed. Executives whose per
formance is unsatisfactory can be
replaced. Organizational relation
ships can be restructured and re
sponsibilities redefined to improve
communications, clarify authority,
and ensure that the control system
really promotes the attainment of
corporate objective.
Finally, we can set up a system
for organizational planning. Longrange manpower budgets can be
prepared to conform to long-range
corporate plans. Development of
successors to present executives and
candidates for future new execu
tive positions can begin. Provision
can be made for periodic reviews
of the organization structure to
avoid the spiraling of organization
problems referred to earlier. Such
planning should help to avoid the
necessity for drastic reorganizations
in the future.

The

rastic

Reorganization

Life being what it is, few com
panies escape drastic reorganiza
tions, in whole or in part, at some
time in their development. Thus,
although a drastic reorganization is
something that cannot be recom
mended, it is not a rare thing.
It requires the same tools and
the same principles
any other
reorganization. The only difference
is that the remedial action, because
it is taken so quickly and so harshly,

can create considerable hardship.
There is no gainsaying the fact
that in such a “tough” reorganiza
tion all those who are hurt by the
reorganization are going to be un
happy. This is inevitable. We do
not propose to deal at length with
what to do about this condition be
cause this is a matter of the com
pany’s own standards and re
sources. But no matter how a com
pany handles a drastic reorganiza
tion, it will not be easy and smooth.
Nor can we say to companies
badly in need of reorganization
that they should necessarily avoid
taking drastic action. This will de
pend upon the situation facing the
individual company. All that can
be advocated is that before at
tempting any reorganization, dras
tic or otherwise, the company take
a thorough, detailed look at what
its present organization is like, how
it functions, and what its strengths
and weaknesses are. The next step
is to design an ideal organization
to achieve present objectives and
proposed future objectives. Then
the company must decide how
rapidly it must move from the pres
ent situation to the proposed situa
tion.
This decision can be made on
only one basis—the economics in
volved. If it can be accomplished
on an evolutionary basis, this is cer
tainly the most efficacious method
from a human relations point of
view. But if, for example, the man
agement is new and decides
shareholders are hungry for profits
and want fast action, then this goal
may have to be achieved through
a drastic reorganization. If the
shareholders are satisfied with
slower progress, a more evolution
ary approach may be possible. The
decision is a judgmental one that
demands knowledge of both the
attitudes of the shareholders and
the economic conditions facing the
company.
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what people are writing about

BOOKS

Understanding Operations Re
search, The Canadian Institute of
Chartered Accountants, Toronto,
1963, 67 pages, $2.50.

This volume reproduces in book
form a series of articles that ap
peared in The Canadian Chartered
Accountant. Simply written for the
layman (specifically for the account
ant), it provides a brief but readily
intelligible introduction to the tech
niques and applications of OR.

This quick overview of the role

of operations research in industry is
designed for the businessman or ac
countant who wants to know what
all the shouting is about, rather than
for the specialist.
In the introductory chapter Price
Waterhouse & Co. consultant math
ematician Peter F. Wade defines OR
as the formulation
a business
problem in mathematical terms so
that a range of alternative courses
of action can be evaluated. He illus
trates the design of a mathematical
model with two simple examples.
He also reviews the need for OR,
its history, its relation to such tech
niques
statistical quality control,
and its limitations.

In subsequent chapters other au
thors discuss the application of OR
to inventory control, production
planning, marketing, distribution,
servicing, and process development
and control; suggest when and how
the smaller company can use it;
and explain what it means to the
accountant.
Because operations research is
time-consuming, complex, and cost
ly, it should not be applied indis
criminately, Mr. Wade cautions. As
a rule of thumb, he suggests, OR is
appropriate for problems with one
or more of the following character
istics:
The operation is large and com-


REVIEW EDITORS
In order to assure prompt and comprehensive coverage
of magazine articles dealing with management subjects,
Management Services has arranged with fifteen universi
ties offering
D the Ph.D. degree in accounting to have lead
ing magazines in the field reviewed on a continuing basis
by Ph.D. candidates under the guidance of the educators
listed, who serve as the review board for this department
of Management Services.

Jim G. Ashburne, University of Texas, Austin
E. J. Blakely, University of
Madison
Thomas J. Burns, The Ohio State University, Columbus
Don DeCoster, University of Washington, Seattle
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Michigan

Robert L. ixon, University of Michigan, Ann Arbor
Leonard A. Doyle, University of California, Berkeley
Willard J. Graham, University of North Carolina, Chapel
Hill
Dale S. Harwood, Jr., University of Oregon, Eugene
H. P. Holzer, University of Illinois, Urbana
Walter B. Meigs, University of Southern California,
Miller,
State University, East
Lansing
John H. Myers, Northwestern University, Chicago
Carl L. elson, Columbia University, New York
Michael Schiff, New York University, New York
Rufus Wixon, University of Pennsylvania, Philadelphia
erbert E.
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plex. Two or more departments
with conflicting objectives are in
volved. There are a large number
of factors to consider. Uncertainty
plays an important role (making
statistical methods of analysis and
forecasting applicable). The prob
lem is a continuing one with ever
changing conditions.
Business reaction to OR has been
mixed, Mr. Wade notes. The major
obstacle to wider application of
these techniques is the difficulty
executives and OR men have com
municating with each other.
That difficulty has been largely
overcome in this volume. Its authors
do not offer any new material, but
no accountant or businessman
should have any difficulty under
standing what they say. An eight
page glossary of terms used in sta
tistics and OR should be particularly
useful as a basis for further reading
in the field.
Research and Development:
Planning and Control by Dr.
Raymond illers, Financial Exec

utives Research Foundation, New
York, 1964, 185 pages, $10.50.
This brief but valuable volume
provides
concise review of the
management practices that a group
of successful companies have found
most helpful in controlling research
and development, together with the
authors suggestions for improving
them still further.

Approximately 3% of
S. Gross
National Product (or close to $16
billion) is now being spent on re
search and development. R&D ex
penses related to a single product
may vary from 1% to 25% of its sales
and may even exceed 25% of sales
in the early years.
Sums like these should not be
spent casually. Yet a high degree
of risk that no marketable product
will result is inherent in the nature
of research. This fact, combined
with the inability of the typical
businessman to understand scien
tists and their work, makes R&D one
the most difficult industrial pro
cesses to control.
That does not mean, however,
Published by eGrove, 1964

that research cannot be controlled
at all. As this book demonstrates,
a number of companies are doing a
creditable job of it. And many of
the methods they use are readily
adaptable to others’ use.
This report is the outcome of a
study sponsored by the Financial
Executives Research Foundation
and the Industrial Research Insti
tute. Dr. Raymond Villers, of the
consulting firm of Rautenstrauch
and Villers, interviewed financial,
research, and general management
executives of 36 large- and middle
sized companies and institutions to
learn the techniques they have
found most effective in financial
management of research and devel
opment.
The results are presented in chap
ters dealing with organization,
budgeting, project selection, sched
uling, budgetary control, follow-up,
and long-range evaluation. The de
scriptions are illustrated with sam
ples of forms used in the companies
surveyed for evaluation of research
proposals, personnel time reports,
project status reviews, and postcom
pletion audits. Because of the grow
ing use of PERT (Project Evalua
tion Review Technique) and CPM
(Critical Path Method) in research
scheduling, these techniques (along
with Gantt charts) are discussed in
some detail.
In the last part of the report Dr.
Villers offers suggestions for opti
mizing R&D, emphasizing the im
portance of financial and market
analysis and of effective use of re
search administration and other
specialized functions. He devotes a
whole chapter to ways of keeping
research personnel happily produc
tive, including giving them time to
pursue their own research interests
and providing a double ladder for
advancement. The final chapter, a
review of R&D planning and con
trol in The Synthetic Company, is
an attempt to synthesize all the
findings in the form of a hypotheti
cal case study of an optimum sys
tem.
The trend toward improved man
agement of R&D has just begun, Dr.
Villers points out. More progress is

likely to be made in the next few
years. In the meanwhile, the infor
mation provided in this report
should be helpful to the executive
who is working on the problem of
how to control the research effort in
his own company.

MAGAZINES
Project Evaluation and the Man
agerial Limit by F. K. W
,

The Journal of Business, April 1964,
pp. 179-85.
The article indicates that for the
successful, well established corpora
tion, the critical factor limiting ex
pansion is a managerial limit rather
than an availability of funds limit or
a shortage of investment opportuni
ties limit. It is suggested that the
aim should be to utilize a quantita
tive measurement basis rather than
qualitative evaluation for selecting
expansion projects.

With maximization of profits as
the objectives of businesses, empha
sis in the article is given to the criti
cal factors which effectively limit in
vestment projects. The criteria
which have been used to govern
the selection of investment projects
—ranking projects according to their
prospective rates of return, or rank
ing projects based on the present
value of expected cash flows—as
sume that the critical factors are the
availability of funds or the shortage
of investment opportunities. The
writer develops the thesis that for
a large class of firms—the diversified
corporations with excellent profit
records and aggressive manage
ments—these factors are not the criti
cal ones limiting expansion. Thus the
use of simple financial criteria, as
noted above, will not lead to an
optimal investment policy.
It is suggested for this large class
of firms that the critical factor must
be sought within the corporation it
self. The possible critical factors for
expansion projects are developed
and include the following: (1)
availability of managerial services
63
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within the corporation, and (2) the
ability of top management to accept
additional responsibility. The first
factor is usually critical over par
ticular periods whereas the second
factor is critical in the long run.
The availability of managerial ser
vices within the corporation is gov
erned by the rate at which the man
agerial group can be expanded, and
this in turn is limited by the nature
of the training process for execu
X X
. Consequently,
of a given
for
of
as
period
of time, the amount of proj
ect work
2000 that the company may
undertake is dependent on the size
of the management team that will
be available to plan, approve, and
manage the projects.
The ability of top management
to accept additional responsibility
depends on what is called the “time
span capacity.” The burden of re
sponsibility of top management is
closely related to the time interval
between the time when a decision
is made and the point when the con
sequences of that decision become
apparent. The executive, during this
interval, bears the uncertainty
how the particular decision will turn
out and, at the same time, must go
on making other decisions without
having the knowledge of the out
come of those decisions already
made. As a business grows in size,
the top executives must operate
further ahead in the future. The
ability to tolerate such burdens of
uncertainty is the “time-span ca
pacity.” Thus, in the long run it
will be the time-span capacity of
the individuals in charge of the
company which will determine its
growth.
Returning to the criteria for selec
tion of projects, the writer quanti
fies the capital-budgeting problem
(which involves a form of maximi
zation of a variable with respect to
a limiting factor) in its simplest
form by representing all business
opportunities in terms
symbols,
pairs of variables (xi, yi), “where
yi is a measure of the contribution
which the ith project would make
to some maximand Y, and xi is the
quantity of some scarce factor X
which the ith project would absorb

or consume. Then, if the supply of
limits the volume of projects that
can be undertaken, the ratio yi/xi
will represent the ‘index of merit’ of
the ith project.” This implies that
“Y will be maximized with respect
to the limiting factor
if projects
are chosen for implementation in
the order indicated by this ratio,
until the supply of is exhausted.”
The index of merit of the project
thatdjust fails
 to qualify in the capi
tal budget will reveal the opportun
ity cost of the factor X, expressed
in units of the maximand Y per unit
of X.
The writer then utilizes the index
of merit criterion in order to mea
sure the relevant critical factors—
funds, investment opportunities, and
available managerial services. The
managerial limit with the time-span
capacity as a critical factor appears
extremely difficult to quantify. As
a result, the writer suggests that
where this factor is the critical one,
projects adding little to top man
agement responsibility are to be
preferred. In general, the order of
investment projects starting with
those which add the least burden
to top executives down to those
which add the greatest burden in
clude:

1. Cost-reduction projects
2. Revenue-maintaining projects
3. Revenue-increasing projects
The article presents a convincing
discussion of the existence of man
agerial limits, in certain situations,
the critical factors of expansion
projects. The author’s method of
evaluation of such projects may
provide the basis for more concise
analysis of expansion projects, as
opposed to replacement projects.
Arden Trine
University of Illinois
The Computers of Tomorrow by

Martin Greenberger, The Atlantic
Monthly, May 1964.
In this popularized preview of an
automatic world to come, a Massa
chusetts Institute of Technology fac
ulty member looks ahead to the day
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of central station computer utility
service.

By
a. . on line interactive
computer service, provided commer
cially by an information utility, may
be as commonplace as telephone
service is today. That is Mr. Greenberger’s forecast.
Computers still have a long way
to go before a customer can use
them as easily as he can flip on a
power switch. There still are few
special purpose terminals compa
rable to the multitude of electrical
appliances available. The two-way
dialogue and information feedback
required of on line computer com
putation differ greatly from the one
way transmission of electricity.
The high cost of capital equip
ment, the wastefulness inherent in
duplication of communications net
works, and the magnitude of pro
graming investment required will
probably tip the scales in favor of
organizing the information utility as
a regulated monopoly, Mr. Green
berger concludes.
Information utility service, wheth
er public or private, would revolu
tionize many businesses. If retailers,
for example, had input-output ter
minals linked to a central electronic
information exchange, each could
make instantaneous credit checks
and offer customers universal credit
cards. Such a system would all but
eliminate the need for currency,
checks, cash registers, sales slips.
If insurance actuarial figures were
stored in a central computer, poli
cies could be custom-tailored to
each prospect’s needs and altered
let him trade up and down with
changing circumstances. Premium
rates could vary with the company’s
changing inventory of policies and
insureds without prohibitive risk.
Mr. Greenberger outlines a vari
ety of other applications, ranging
from computer-managed securities
markets (eliminating the floor spe
cialist) to centralized control of
highway traffic and centralized files
of economic and market research
data. Most of them sound plausible;
some are products of trends that are
already under way.
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NEXT?
A new generation of management is on the way . . .
in our colleges and universities right now.

Soon these young minds will be contributing new
ideas to business and industry throughout the
nation. And as they move up the ladder, more will
follow.

The college-educated mind
perceptive and search
ing.. .equipped to tackle and solve the complex prob
lems of modern business. A recent executive survey
of 100 manufacturing businesses showed that 86%

of the top executives were college-educated.

But the cost of educating manpower is getting
higher. If our colleges are to continue to inject vital
new life into American business, they need help.
We must make sure our colleges have the necessary
equipment to maintain superior standards. Other
wise we all lose.

College is the best friend business has. Support the
college of your choice.
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